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as strong as its wings 


Every amphibious operation in this war has involved using 
the wings of the Navy to clear the way. And whenever those 
wings were strong, the landings were faster with fewer casual- 
ties. In fact, the initial landings in Africa, Italy and the Pacific 
Islands would likely have failed without those wings. 
Here at ROMEC we are striving to do a thorough job building 
better pumps for those wings. That’s the best contribution 
to the war effort the ROMEC family can make. 


ROMEC PUMP COMPANY, ELYRIA, OHIO, U.S.A. 


AIRCRAFT PUMPS and ACCESSORIES 
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“frail Blazing in the Sktes_ 


HOW GOODYEAR AIRCRAFT 
CORPORATION SERVES THE 
AIRCRAFT INDUSTRY 

By constructing subas- 


semblies to manufactur- 
ers’ specifications. 


By designing parts for 
all types of airplanes. 

By re-engineering parts 
for mass production. 

By building complete 
airplanes and airships. 


By extending the facili- 
ties of Goodyear Re- 
search to aid the solution 
of any design or engt- 


A SURER WAY TO MEASURE STRUCTURAL FATIGUE 
developed by the Goodyear Aircraft Corporation is the 
Resonance Fatigue-Testing machine. This ingenious device 


employs electric impulses to induce the natural vibration 


frequency of aircraft parts under simulated operating con- 
on | | ditions, making it possible to determine fatigue character- 
Research Laboratory = 


neering problem. 


istics with a high degree of accuracy. It can duplicate most 
y: types of fatigue, including alternating or pulsating stresses 


wont in structural parts made of steel, aluminum, or other alloys 
whether they include riveted, brazed, or welded joints. 
Its utility is evidenced by its use in the U. S. Bureau of 

Standards. 
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THE DEADLY GRUMMAN AVENGER for which control 
surfaces have been built by Goodyear Aircraft Corporation. 
Thousands of Avengers now serving at the battlefront are 
equipped with Goodyear-built components and the great rec- 
ord of these ships bespeaks Goodyear’s ability to meet the 


most exacting manufacturer's quality standard. This stems Let's all 


from Goodyear’s 30-odd years’ experience in aeronautics, a back the attack 
with WAR , 


career notable for its many contributions to the improvement aia 


of aircraft. In addition to building subassemblies for many 
leading airplane manufacturers, Goodyear builds both com- 
plete airplanes and airships. 
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For many an Air Transport Command Flyer 
—the few moments before “ditching” may 
very well be the most precious moments in 
the lives of the crew. For those are the 
moments in which “Sparks” can radio his 
position to a rescue ship. 


e Ferrying airplanes, as well as fighting 
them, has been made less hazardous by this 
network of radio intercommunication that 
runs from plane to plane, from plane to base 
— and so virtually around the world. 

e But what, besides radio, makes aircraft 
radio intercommunication possible? The 
shielding of the ignition system to prevent in- 
terference by high tension ignition currents. 
e The role of the Titeflex ignition harness 
in this work is universally known. It is per- 
haps not quite as universally known that 


LOST...and found 


Titeflex Radio Shielded Ignition Harnesses 
are standard equipment on the majority of 
American war planes. This may very well be 
attributed to Titeflex rigid standards of de. 
sign, manufacture, and inspection. But for 
Titeflex it is merely an inspiration to more 
and more research. 


e When the “super-planes” will write the 
final chapters in the war and give way to 
the commercial planes that will write the 
first chapters in the peace, Titeflex hopes 
to play its part. 

e If you have any engineering problems 
involving either, you are invited to consult 
the Titeflex reseach staff now. 

TITEFLEX, INC. 
514 Frelinghuysen Avenue, 
Newark 5, New Jersey. 
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Engineering and Technical Work of United 
Aircraft Corporation 


INTRODUCTION 


(0 WRITE about engineering and 

technical developments in time of 
war seems to be the one thing of all 
others which simply is not done. Cer- 
tainly it is not possible to present a com- 
prehensive survey of the status of tech- 
nical developments such as one would 
expect in normal times. However, it is 
thought that a useful purpose may be 
served by describing some of the proce- 
dures and limitations, particularly in 
the fields of engine and propeller devel- 
opment, which are accepted as a matter 
of everyday routine by the engineers 
specializing in this branch of aeronau- 
ties. 

It is hoped that such a survey may 
be helpful to the airplane designer in ar- 
riving at an appraisal of the kind of 
collaboration he is getting from the 
engine and propeller industries. 

In common with the rest of the indus- 
try, the United group is finding it in- 
creasingly necessary to apply an inten- 
sive development to improvement of 
details of design, since it is only by this 


* Director of Research. 


FRANK W. CALDWELL* 
United Aircraft Corporation 


procedure that sound progress can be 


made. In general, a more scientific 
approach to all the detailed problems is 
being followed as a means of supplement- 
ing the work of the intuitive designers. 


It appears likely, however, that there 
will always be a field for skillful intui- 
tion, since the scientific work is apt to be 
analytic rather than creative. Consid- 
erable scientific progress is being made 
in the fields of thermodynamics, aero- 
dynamics, structural design and elas- 
ticity, and vibration engineering. Since 
the work of the United Aircraft Corpora- 
tion is primarily carried out by the op- 
erating divisions, a résumé of some of 
their problems and procedures may be of 
interest. 

The four operating divisions dealing 
with engineering are: (1) Pratt & Whit- 
ney Aircraft Division, (2) Hamilton 
Standard Propellers Division, (3) 
Chance Vought Aircraft Division, and 
(4) Sikorsky Aircraft Division. 

The Research Division is set up as a 
small independent group not directly 
connected with the operating divisions 
and primarily concerned with general 
trends rather than with day-to-day 
problems. 

The engineering work of each division 
is entirely independent, reporting to the 
division management in each case in 
much the same way as a group of inde- 
pendent companies might do. 


The Pratt and Whitney Aircraft Division 


The Pratt & Whitney Aircraft Divi- 
sion pioneered the development of 400- 
hp. radial aircraft engines and was the 
first American manufacturer to develop 
the two-row air-cooled radial type. It 
introduced the first integral built-in 
supercharger and the two-stage mechan- 
ically driven supercharger for high- 
altitude performance and is still the 
only American engine builder with ex- 
tensive manufacturing experience with 
this type of supercharger as applied 
to several engine types. This divi- 
sion made an extremely valuable con- 
tribution to high power output in the 
development of improved bearings. It 
also led the way in the shrunk-on finned 
aluminum-alloy cooling muff for cylin- 
der barrels. This development has re- 
sulted in substantial improvement in 
cooling without the addition of cooling 
drag. Other pioneering activities of the 
past were the full-pressure oiling system 
for the valve gear, the fully automatic 
power control, the built-in torquemeter, 
and pressure-type cooling baffles. 

he controlling factor in the quality 
of engineering required for aircraft en- 
gines is the specific weight of 1 lb. per 


horsepower, which is the yardstick by 
which the designer measures his efforts. 
The first effect of this régime is the ex- 
tremely limited number of engineers who 
are suited by aptitude and experience 
to carry out development work and 
make sound engineering decisions. If 
we were working with 2 lbs. per horse- 
power, the number of competent people 
could probably be expanded a hundred- 
fold. 

Obviously, the quality of work re- 
quired in this field calls for the finest 
workmanship and materials. While this 
of itself brings in a difficult problem, it 
is one that can be fairly readily appre- 
ciated and appraised. A far more intan- 
gible problem, however, is presented in 
working out a sound design and proving 
it by adequate test procedures. 

Assuming that the fundamentals of 
the design have been well chosen, each 
detail must be developed with the most 
meticulous care, because there are 
dozens of smal] details that may wreck 
the engine in such a way as to make it 
useless for the intended service. 

In addition to the problems brought 
about by light weight and high horse- 
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power, the aircraft engine is often called 
upon to operate in atmospheric tem- 
peratures varying from +130° to —60° 
within a time interval of a few minutes. 
The engine must operate with the ut- 
most reliability in service not only for the 
safety of the crew but to insure the con- 
tinuity of military operations. This 
feature is, of course, vital for air-line 
operation. It has been demonstrated 
repeatedly that long service life of the 
engine is of vital importance in military 
operations, particularly in the forward 
areas where maintenance services and 
spare parts supplies are extremely lim- 
ited. Dependability and service life 
are among the most difficult features to 
design for and build into the engine. 
Two powerful factors that make for 
success are the long and repeated en- 
durance tests of the engine and all of its 
detail parts and the experience and 
judgment of the designer. 

Engine experimental development in- 
volves a relatively small group and out- 
lay in initial design and manufacture of 
the prototype with an enormous pro- 
gram of test and development in con- 
nection with the finished article. In 
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ROM the war will come a better world... 

with technical developments years before 
PROVING GROUND their time. An aircraft windshield wiper 
which was one of our fledglings just a few 
years back, has become an accepted safety 
FOR 


device—now flying with the major U.§, | 
Airlines, with the Army and the Navy, 


VTi Units of new design willbeapplicableinmany | 


fields, available for the private airplane as 


well as the transport. We have made practi- 


cal use of the Proving Ground for Tomorrow. L 
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Cleveland 10, Ohio 


RAFT 
OIL PUMPS 


of: HYDRAULIC AND ELECTRI 
HYDRAULIC GOVERNORS FOR DIESEL ENGINES + ROLLER BEARING T 
AIR COMPRESSORS * PRECISION PARTS AND ASSEME 


Fic. | 


fact, 
conti 
engit 
as no 
devis 


veloy 
great 
stan 
flight 
simu 


the 
bro 


‘ 
\ 
\ 
P 
7 . 
rials 
witl 
maj 


Id... 
fore 
few 
fety 
. S. 
Avy, 


any 
as 
OW. 


JMPS 


WORK OF 


Fic. 1. 


n many respects the test house is the indi sable element of engine an 
I } pects the test | the most indispensable element of and 


propeller testing. 


fact, this development program has to 
continue during the useful life of the 
engine after it has gone into service use 
as no method of proof test has yet been 
devised to safeguard all of the sources of 
trouble which may develop in actual 
service use. (Fig. 1.) 

Testing, which goes in hand with de- 
velopment and improvements, has its 
greatest source of reliance in the test 
stand where the engine is run with a 
flight propeller under various conditions 
simulating flight requirements and on 
the dynamometer tests for various kinds 
of calibration. (Fig. 2.) 

Engine manufacturers have long since 

given up sole reliance on testing of the 
completed engine, however, as’ this is 
too time-consuming to permit rapid 
development. Component testing has 
been developed to a high degree, begin- 
ning with the single-cylinder test en- 
gine, gear testers, connecting rod and 
bearing testers, supercharger and induc- 
tion system tests, valve spring and valve 
gear tests, ignition system tests, car- 
buretor tests, ete. (Figs. 3 and 4.) 
_ None of these component test setups 
Is quite representative of the action of 
the part in the engine as a whole, as in- 
deed the test stand setup is not quite 
representative of the operation of the 
engine in the airplane. They do, how- 
ever, permit elimination of many of the 
serious defects in the design and, when 
used with engineering judgment and a 
background of experience, they lead to 
power plants of remarkable efficiency 
and reliability. (Fig. 5.) 

In addition to the usual problems of 
design proportions, stresses, and mate- 
rials, the engine designer has to deal 
with the destructive effects of four 
major factors that successively limit 
the rate of advancement. These are 
brought about by various combinations 


of heat, friction, vibration, and detona- 
tion in the combustion process. 


DEVELOPMENT OF THE POWER SECTION 


The power section is the most basic 
part of the engine, and it naturally re- 
ceives the first consideration of the en- 
gine designer. Such fundamental fac- 
tors as the number, size, and arrange- 
ment of the cylinders and the general 
form of the crankcase are carefully 
worked out in the initial design, and 
they are usually adhered to throughout 
the development. 

The details of these parts, however, 
have to be altered continually and fre- 
quently as the development and testing 
proceeds. These alterations are neces- 
sary to correct points of weakness 
brought out in the tests or to improve 
functioning. 

The crankshaft and connecting-rod 


assemblies usually require a series of 
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modifications as one series of tests after 
another brings out difficulties such as 
stress concentrations, distortion, unsat- 
isfactory bearing conditions, vibration 
periods, etc. A similar program of re- 
finement has to be carried out in connec- 
tion with the piston and piston rings, 
and valves and valve seats, the valve 
gear, camshaft, and camshaft drive. 
In view of the complexity of the above, 
it is easy to understand why more than 
10,000 hours of testing were required in 
the R-2800 design before any engines 
were put into service. 


SUPBRCHARGER RESEARCH 


Supercharger research at the present 
time is carried out in a closely coopera- 
tive manner by the various engine manu- 
facturing companies, the supercharger 
manufacturers, the N.A.C.A., and the 
Army and Navy laboratories. 

The supercharger engineer is con- 
cerned primarily with pressure ratios, 
mass output, efficiency, and tempera- 
ture. As a parameter against which to 
plot the other characteristics, he usually 
employs the volume of inlet air flow per 
revolution of the impeller. This is no- 
tated as Q/n and is somewhat analogous 
to the familiar V/nD of propeller cal- 
culations. Q/nD* would be closely 
analogous and would have the advan- 
tage of being a dimensionless number. 
However, the dimensionless form has 
no particular value in supercharger 
work, since geometrically similar de- 
signs are not employed. 

The pressure ratio is taken as the ratio 
of pressure in the collector case or at the 
cylinder intake port to the pressure at 
the inlet to the blower. The efficiency 
is taken as the ratio of the temperature 
rise which would result from adiabatic 
compression to the actual temperature 
rise. 

While this definition of efficiency 
could be criticized from a theoretical 
point of view, it is a practical one, since 
the reduction of outlet temperature is an 
even more important result of improved 
efficiency than the saving in power re- 
quired to drive the supercharger. In- 
crease in temperature of the air entering 
the engine lowers the density of the air 
and consequently lowers the power out- 


Fic. 2. Large dynamometers for air-cooled engine multicylinder testing. 
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(CHALK off another Jap sub . . . a whopping 
big one! 

First call to action came from an alert Aus- 
tralian gunboat, escorting a large troop trans- 
port convoy, outward-bound in the Pacific. 
In swift response to the electrifying flash— 
“submarine contact,” a Navy Kingfisher 
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alighted alongside the gunboat for detailed 
verification. Ocean landings and take-offs are 
but part of the day’s work of Edo-float 
equipped Kingfishers—Observation Scout Sea- 
planes of the U.S. Fleet. 


Information double-checked . . . Kingfisher 
Pilot Lt. (j.g.) Robert J. Clinton guns his ship, 


SECOND STREET, COLLEGE 


takes off straight for his unseen objective, 
Seconds grow to minutes. Minutes to five , , . 
to ten . . . while the safety of precious lives, 
ships and urgently needed cargo hangs in the 
balance. 


In a scant 15 minutes after his take-off, 
Lt. Clinton sights his sub—only a tell-tale 
periscope cutting the waves. The Kingfisher 
dives to the attack. 


Depth charge one . . . depth charge two 
explode dead ahead of the periscope. Marks. 
manship is excellent. Down goes the Jap sub. 
marine. A trail of air bubbles and oil mark its 


path. 


But submarines die hard. This one bobs up 
five minutes later, bow first, at a steep angle, 
The only Jap that isn’t treacherous, danger. 
ous, is a dead Jap. And that goes for sub. 
marines, too. Pilot Clinton dives in to strafe, 
His machine gun sprays the deck of the sub— 
a large one. His only hope is to keep the crew 
from manning the heavy deck gun . . . a King. 
fisher being the smallest Navy plane for com. 
bat duty. 

Success seems almost at hand—but Clinton’s 
machine gun jams! He zooms in a flash. The 
Japs reach their gun stations. AA fire breaks 
loose in a Hell of death. But Clinton and his 
Kingfisher hover high above. Keeping an eyeon 
his wounded prey, Clinton calls for assistance. 

Four more seaplanes, all Edo-equipped, 
come in for the kill. The surfaced submarine, 


Kingfishers Catch a Big One! 


circling wildly, is out of control. But her large 
forward gun and anti-aircraft guns blaze 


deadly fire. 


Not a breeze stirs. The undersea raider lies 
shrouded in her own smoke. Behind this cover, 
Pilot Lt. (j.g.) Robert L. Gittings maneuvers 
unseen into position astern to launch the 
second attack. Two charges drop swiftly to the 
mark. Neither explodes. Their fuses had failed. 


But there is no reprieve for a Jap sub with 
Navy Kingfishers overhead. Lt. (j.g.) Knute 
W. D. Lee, USNR, dives his plane. His first 
charge explodes 30 feet aft of the conning 
tower. Jap gunfire increases in intensity. Lee 
turns and dives again. His second charge hits 
home, within 10 feet of the starboard beam. 

The blast sends a spout of water geysering 
50 feet upward. And—in less than 60 seconds 
—the giant sub disappears for good. 

Landing handily on the ocean, the King- 
fishers pick up six survivors of the submarine’s 
crew. No doubt about the importance of the 
sub. It was one of Japan’s largest undersea 
craft. Bad news for Tokio. But one more ex- 
ample of how Edo-equipped Navy Seaplanes 
are contributing materially to our mounting 
record of victories in this global war. 
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put of the engine. High charge tem- 
perature also tends to promote detona- 
tion so that the power output may be 
further restricted to avoid this danger- 
ous condition. 

While a great deal of development 
work is carried out to improve the super- 
charger blower and diffuser both in the 
gear-driven and _ turboblower-driven 
types, an equally important job has to 
be done in matching the blower capacity 
to the engine throughout the operating 
range of power and altitude. 

If two stages are employed, the pro- 
portions of each stage must be such as to 
fit the requirements of the complemen- 
tary stage under all operating conditions 
as far as possible. In the case of two- 
stage blowers, a charge cooler must be 
provided and the altitude performance 
of the engine is largely dependent on 
the effectiveness with which this device 
lowers the charge temperature. 

The Pratt & Whitney Division main- 
tains a large and well-equipped labora- 
tory devoted to research in supercharger 
design. Improvements in the super- 
charger which lead to higher altitude 
ratings for the engine naturally call for 
improvements in engine cooling by 
changes in design, so that we again get 
back to the experimental test stands for 
proving out the new design changes. 


PROPELLER DRIVES 


The increasing demands for airplane 
speed, take-off, climb, and cruising radius 
has made propeller conditions critical, 
and this in turn is reflected in an in- 
creasing requirement for a great variety 
of propeller reduction-gear ratios. In 
act, almost every airplane design 
brings out certain requirements that 
could best be met by a special gear ratio. 

The propeller drive situation is fur- 
ther complicated by the demands for 
right- and left-hand propeller rotation 
for airplane stability reasons, for two- 
speed gears to extend the range of pro-, 
peller efficiency in cruising, and for dual 


OF 


Single-cylinder test stands, 


Fic. 4. Single-cylinder performance test- 


ing is used extensively. 


rotation gears to provide propellers of 
adequate blade area where the diameter 
is restricted and to improve airplane 
stability by eliminating the torque and 
slipstream rotation on small airplanes. 
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At the same time a number of airplane 
developments call for extension shafts of 
various lengths to provide a remote 
drive for the propeller. The number of 
possible combinations of all of these re- 
quirements is staggering. It would be 
a formidable task to develop all of these 
devices to airplane standards of weight 
and performance even if the propeller 
drives could be treated as an isolated 
problem independently of their effect on 
the engine. 


Unfortunately, even a slight change in 
gear ratio has a serious effect on the 
mechanical behavior of the engine. 
The whole combination of blower, 
blower drive, engine, propeller drive, 
and propeller forms a rather complicated 
spring-mass vibration system, and 
changes in any one element can affect 
any other part of the system. As a re- 
sult, a slight change in the propeller 
drive may lead to failure in the blower 
drive, although they are physically lo- 
cated at opposite ends of the engine. 


In view of these considerations, a 
change in gear ratio requires a whole 
series of development tests and endur- 
ance tests not only of the gear but of the 
whole engine. This is a procedure that 
sannot be neglected, since failure to 
carry out a thorough testing program 
may lead to a disastrous succession of 
failures in service. 


From the engine manufacturer’s 
standpoint the principal contribution of 
fuel development has been the reduction 
of the tendency of the fuel to detonate 
under unfavorable operating conditions. 
Since detonation is one of the serious 
limitations of high power output, the 
higher octane fuels have been of sub- 
stantial benefit in this respect. The 
new fuels do not of themselves increase 
the power output of the engine, and 
there are many other problems of blower 
design, heat dissipation, mechanical 
strength,” etc., which have to be over- 


Fic. 5. Engine component testing has been developed to a high degree. 
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Here’s an unknown that’s worth 
knowing about because it’s mak- 
ing history on far-flung aerial bat- 
tle fronts. X is the total weight of 
t radiators and oil coolers ...@ 
tried for years to reduce. 
24X is the amount of weight currently being 
saved now that Clifford’s epochal discovery of 
the long-sought method of brazing aluminum 
makes possible the replacement in identical 


copper coolan 
weight engineers 


the first hydraulically- 
formed bellows pro- 
duced for industry. 


size and shape of heavy-weight copper Dy 
Feather-weight all-aluminum alloy. 

Clifford’s 24X is being put to good use by 
the United States Army Air Force... saving 
130 pounds for one type of fighter—a weight- 
saving already translated into performance... 
and now being applied to another fighter with 
a 24X potential saving of 320 precious pounds. 

CLIFFORD MANUFACTURING co. 
Boston 27, Mass. 
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Fia.6. High-speed oscillograms of igni- 
tion circuits furnish a useful tool in engine 
development. 


come before higher power output can be 
made available. 

The situation with respect to fuel is 
one of the most serious sources of con- 
cern to the engine manufacturer at the 
present time. To meet the requirements 
of military tactics, engines are neces- 
sarily being operated at power outputs 
far above the former ratings. At the 
same time, the requirements of pro- 
duction and supply have made it neces- 
sary to compromise the quality of the 
fuel to such an extent as to add greatly 
to the problem of engine reliability. In 
an attempt to appraise the degree to 
which this situation may become dan- 
gerous, the engine manufacturer is 
forced to devote a great deal of effort 
in development and test which might 
otherwise be applied to the normal 
channels of improving the engine. 

The engine division normally main- 
tains a continuous program of fuel in- 
vestigations in the search for something 
better. Temporarily the development is, 
of necessity, largely devoted to explor- 
ing the minimum standard of accept- 
ability of the fuel. 


LUBRICATION 


Progress in lubrication is almost en- 
tirely a design problem, since the de- 
sirable properties of the lubricant can- 
not yet be specified with any degree of 
precision or assurance. Although sub- 
stantial progress is being made by the 
oil chemists, the Pratt & Whitney Air- 
craft Division has preferred to rely on 
mineral oils without additives up to the 
present time. Since the lubrication 
system has to play a certain part in the 
dissipation of heat from certain local 
areas, as well as the primary function of 
reducing friction, the problem of lubri- 
cation becomes extremely complicated, 
and a continuous program of test and 
development is carried on in this field. 


IGNITION 


Study of ignition systems in the mod- 
ern aircraft engine has become a com- 
plicated business indeed. The Pratt & 
Whitney Aircraft Division, with the 
help of the Westinghouse Electric & 
Manufacturing Company, has carried 
out a thorough theoretical and experi- 
mental investigation of the fundamen- 


tals of the ignition system and the 
transient currents that go along with it. 
(Fig. 6.) 


VIBRATION 


As in the case of most dynamic ma- 
chines, vibration plays an important part 
in the engine design, and a great deal of 
attention has to be given to this subject. 

There are four major courses in deal- 
ing with vibration: reducing the ex- 
citations; adjusting the natural fre- 
quencies so that they are outside the 
range of excitation frequencies; pro- 
viding damping; choosing design pro- 
portions and materials that would resist 
fatigue failures that might result from 
vibratory stress. 

The possible sources of excitation and 
the modes of vibration are so numerous 
and complex that they have to be tracked 
down by experimental measurement 
during the development period and 
dealt with one by one as they become 
serious. Unfortunately, the engine de- 
signer has to take into account the ex- 
citations that may cause severe vibration 
stresses in the propeiler and those that 
may cause vibration in the airplane struc- 
ture. To deal with this situation the 
Pratt & Whitney Aircraft Division main- 
tains a vibration staff equipped with in- 
strumentation to deal with engine prob- 
lems and with certain propeller and air- 
plane vibration problems. 


CooLING AND CoWLING 


The aerodynamics of the cooling sys- 
tem has been receiving an increasing 
amount of attention during the past few 
years. This branch of aerodynamics 
deals not only with the flow of air 
through the engine in an efficient and 
thermodynamically effective manner 
but also with the design of the cowling 
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of the engine and the ducting to and 
from the engine. 

The cooling and cowling problem is 
necessarily one involving collaboration 
between the engine and airplane de- 
signers. That portion of the job having 
to do with finning and air passages 
through the engine proper is clearly the 
province of the engine designer. His 
problem is primarily one of providing 
the maximum amount of cooling with 
the minimum mass flow and pressure 
drop through the engine, since these 
two factors are directly related to cool- 
ing drag. 

The engine designer’s job in relation 
to cooling goes somewhat beyond this, 
however, since the arrangement must 
be such as to permit the airplane de- 
signer to provide an efficient entrance 
and exit for the cooling air flow. In 
order to obtain the best possible result 
it is highly desirable for the engine de- 
signer to be in the closest touch with 
all of the problems entering into the art 
of cooling and cowling. - (Fig. 7.) 

The Pratt & Whitney Aircraft Divi- 
sion maintains an effective Installation 
Development Section dealing with mat- 
ters pertaining to installations and this 
section, working in conjunction with the 
Research Division, has introduced a 
number of new features tending to im- 
prove the aerodynamic efficiency of in- 
stallations. In addition to carrying out 
experimental work on installation de- 
velopment problems, this section serves 
in an advisory capacity to various air- 
craft manufacturers. 


MATSRIALS 


Like all other manufacturers the en- 
gine makers are currently faced with an 
extensive shortage of critical materials, 
and many substitutions have already 
been made with others in prospect. 


Fic. 7. Pratt & Whitney flight establishment. 
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AVAILABLE NOW! 


The new, complete, fully illustrated 1944 Weatherhead 
Aviation Catalog is yours for the asking. Write on com- 
pany letterhead simply giving your name and title— 
no charge, of course. 


Every aviation engineer, designer, purchasing agent 
and production executive should have this handsomely 


bound, 150-page Aviation Catalog just off the press. 
Each of the scores of parts made by the four Weather- 
head plants is fully described, all parts are illustrated 
with diagrammed drawings and dimensional charts. 


Save Time... Save Money... Save Effort... Write for this handy source book today! 


SIX SECTIONS Look Ahead With 
for quick reference 


HITINGS Weatherhead 


. FLEXIBLE HOSE 


4. HOSE ASSEMBLIES THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 
5. VALVES AND CYLINDERS One of the Oldest and Largest Manufacturers 
6. COMPLETE ENGINEERING DATA of Vital Parts for the Aviation Industry 
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WORK 


There are few applications of materials 
where changes have to be approached 
with such caution as in the airplane en- 
gine. Obviously, the output of 1 hp. 
per pound of weight means that many 
parts are critically stressed and the ma- 
terials going into them must be of the 
highest strength and have the greatest 
fatigue resistance. Beyond this, how- 
ever, airplane engine materials have to 
meet many other varying requirements 
such as high-temperature fatigue prop- 
erties, heat dissipation, behavior with 
respect to friction and lubrication, 


etc. 
Unfortunately, it is only in the ex- 
ceptional case that materials can be sub- 


Hamilton 


The Hamilton Standard Propellers 
Division is most widely known in the 
industry for its development of the con- 
trollable-pitch and constant-speed pro- 
pellers-and.for the hydromatic quick- 
feathering propeller. Actually, the 
pioneering work of this group goes back 
some 20 years when it introduced the 
ground adjustable propeller and the 
drop-forged aluminum-alloy _ blade. 
This type of blade, which was widely 
copied all over the world, paved the 
way for the controllable-pitch propeller. 
However, people closely associated with 
the propeller business appraise the Di- 
vision’s vibration-control campaign as a 
development of equal importance to the 
industry. 

The main function of the propeller is 
to convert the engine power delivered to 
the fixed-pitch propeller shaft to propul- 
sive effort or thrust horsepower. The 
propeller is inherently an efficient and 
flexible device for this purpose, and 
efficiencies somewhat better than 85 per 
cent can usually be obtained for any one 
condition of flight provided suitable 
rotational speed and propeller diameter 
can be provided. The number of cases 
where this is possible are rather limited, 
however, and the propeller designer 
usually has to work with a number of 
compromises and expedients in an ef- 
fort to approach the ideal result. 
Furthermore, in spite of its flexibility, 
the propeller cannot cope with such 
widely divergent requirements as take- 
off, climb, cruising, and high speed so 
that the practice of changing pitch 
angles during flight has been intro- 
duced. 


From the specialized point of view, a 
further improvement in flexibility can 
be obtained by the use of a variable- 
speed drive so that engine revolutions 
and propeller revolutions can be varied 
independently during flight. 

The principal factors with which the 
propeller designer deals are improve- 
ments in efficiency at take-off, climb, 

igh speed and cruising, effective con- 
trol of the engine speed to permit maxi- 
mum output for full throttle conditions, 
and suitable engine speed for best fuel 
economy in cruising. An important 


OF UNITED AIRCRAFT CORPORATION 


stituted on the basis of laboratory tests 
and known metallurgic behavior in the 
steel mill and in the manufacturing op- 
erations. In most cases the part made 
of substitute material has to be sub- 
jected to extensive tests in the engine. 
The interpretation of these tests has to 
be carried out with extreme care. Thus, 
material substitutions form an addi- 
tional burden on the test facilities and 
on the extremely limited group of engi- 
neers with the necessary background 
and competence to interpret the tests. 
While there are naturally improvements 
in metallurgic processes, the present 
situation in materials does not con- 
tribute to improvement of the product 


SERVICE FoR LICENSEBS 


In addition to its own experimental 
development work and production liai- 
son, the Engineering Department of the 
Pratt & Whitney Aircraft Division sup- 
plies engineering data and consultation 
to six major domestic licensees. This 
work has gone forward in an atmosphere 
of splendid cooperation and has paid 
great returns in promoting the na- 
tional war effort. 

It does, however, impose somewhat 
of a strain on the engineering setup, 
particularly in view of the Division’s 
own extensive expansion of produc- 
tion facilities. 


Standard Propellers Division 


safety consideration is the prevention 
of overspeeding of the engine when the 
airplane is dived steeply. At the same 
time, the propeller must have provisions 
for feathering the blades in the line of 
flight to stop rotation in the event of 
power-plant failure and to reduce to a 
minimum the aerodynamic drag of the 
propeller on an idle engine. He is now 
being called upon to reverse the pitch 
of the propeller rapidly to serve as a 
brake in landing and to control certain 
flight maneuvers. Along with these 
functional requirements must go the 
effort to reduce the weight to a mini- 
mum and, most important of all, to 
assure that no structural failures will 
occur in service. 

Additional design requirements have 
been imposed by the need for dual-rota- 
tion propellers where two propellers 
mounted on concentric shafts turn in 
opposite directions. This type of pro- 
peller is particularly needed for small 
fighter airplanes equipped with engines 
delivering high horsepower at high alti- 
tude since it will permit attainment of 
good propeller efficiency with a mod- 
erate diameter. It should also have 
certain advantages in power-on and 
power-off stability since it will eliminate 
the reaction due to engine torque and the 
race rotation in the slipstream. 

Another requirement that has posed a 
serious problem for the propeller de- 
signer is the trend toward large engines 
rated for full power at extremely high 
altitude. A 3,000-hp. engine operating 
at 40,000 ft. would require a somewhat 
larger propeller than would a 12,000-hp. 
engine in the same airplane at sea 
level. 


Tue HicH-ALtTITUDE PROPELLER 


The high-altitude propeller problem 
is further complicated by several other 
factors. It is well known that propeller 
efficiency drops off rapidly as the helical 
speed of the tips approaches the velocity 
of sound. At high altitude the velocity 
of sound is substantially lower than at 
sea level because of the low temperature 
encountered. As a result, the propeller 
tip speed has to be limited to a lower 


value at high altitude, and this in it- 
self would Iead to the need of a larger 
propeller to absorb the power efficiently. 

The best propeller efficiency obtain- 
able at any flight condition is directly 
related to the ratio of the airplane speed 
to the propeller tip speed. Using the 
maximum permissible tip speed for the 
propeller, the best attainable efficiency 
at sea level increases as the airplane 
speed increases up to about 300 m.p.h. 
Beyond this speed the best attainable 
efficiency drops off. Most airplanes de- 
signed for high altitude have a speed 
greatly in excess of this value and, since 
the propeller tip speed also drops down 
at high altitude, the ratio of airplane 
speed to propeller tip speed greatly ex- 
ceeds the optimum value. Thus, the 
propeller efficiency tends to drop even 
under ideal conditions. 

The aerodynamic part of this problem 
is fairly straightforward for the ideal 
propeller but is not too well understood 
for the compromise solutions that have 
to be attempted. 

In general, however, the desired aero- 
dynamic shape of the propeller is suffi- 
ciently clear so that the problem be- 
comes mainly one of working out the de- 
sign with a reasonably light weight and 
with complete structural integrity. 
Therefore, the structural design and 
vibration characteristics must receive 
the greatest part of the designer’s atten- 
tion. 

The Hamilton Standard Propellers 
Division has under way a number of de- 
velopments aimed at coping with this 
problem. Unfortunately, these develop- 
ments cannot be discussed in detail at 
the present time. However, it is pos- 
sible to discuss some of the methods em- 
ployed in working out the structural de- 
sign. 


PROPELLER TESTS 


Like the engine, the propeller stress 
conditions are too complicated to permit 
design on a logical mathematical basis, 
and the integrity of the propeller has to 
be established as the result of type test 
and service test. 
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Fic. 8. Trend of propeller failures and 
propeller production in recent years. 


Again, as in the case of the engine, 
there is no known form of type test 
which gives complete assurance of the 
safety and serviceability of the pro- 
peller. The pitch-changing mechanism 
can be brought to a fair degree of ac- 
ceptability by type tests and component 
tests of a soundly engineered design 
interpreted on the basis of certain expe- 
rience factors that cannot always be 
written down on an entirely logical 
basis. 

The situation with respect to the pro- 
peller blades is entirely different, how- 
ever. The safety of the blades is af- 
fected not only by the engine on which 
they are used but also by the manner 
in which the engine is operated. Fur- 
thermore, even with a given engine and 
propeller, the airplane design and en- 
gine installation affect the vibration 
level in the propeller and, consequently, 
itssafety. With a given engine the aero- 
dynamic requirements and_ propeller 
clearance limitations require a different 
propeller for almost every airplane. 
Beyond this many airplane designs are 
successively fitted with several different 
engine types during the development of 
the airplane so that the number of pro- 
peller requirements becomes almost end- 
less. 


Tyrer Tests 


It would be utterly impossible to 
carry out type tests for all of these com- 
binations, yet it is recognized that any 
one of these variables can seriously 
compromise the safety of the pro- 
peller. 

Fortunately, propeller failures are 
now sufficiently infrequent so that rela- 
tively few people realize how serious 
they can be. Propeller failures are apt 
to prove so destructive that they are to 
be reckoned second in importance only 
to structural failures of the wings or con- 
trol surfaces. If allowed to get out of 
control, they could readily become one 
of the most serious hazards of fly- 
ing. 

In peacetime the normal objective is 
to work toward the point where there are 


no propeller failures whatever in air-line 
operations. Considerable progress in 
this direction had been made by the 
Hamilton Standard Propellers Division 
up to the outbreak of the present war. 
(Fig. 8.) 

Early in the development of the art 
we were able to sense that serious pro- 
peller blade failures are practically al- 
ways the result of fluctuating stresses 
resulting from vibration. 


VIBRATION PROBLEMS 


It has always been the effort of the 
propeller engineer to produce a struc- 
ture capable of resisting vibration. 
This is done by careful design and by 
the judicious selection and treatment of 
materials. While this is still a considera- 
tion of first importance, it was recog- 
nized long ago that the most efficient 
structure and the best materials could 
not stand up under resonant vibration 
with insufficient damping. 

In 1932 the Hamilton Standard Pro- 
pellers Division set up an objective 
of ascertaining the vibratory stresses 
present in the propeller blades and de- 
termining from experience the permis- 
sible limits of stress. The first step in 
this program was the development of 
the necessary instrumentation, and 
about 6 years were required to bring 
this to a satisfactory stage. The elec- 
trical resistance type of strain gauge 
with its associated amplifiers, slip 
rings, calibrators, oscillographs, wave 
analyzers, etc., has proved well adapted 
to the purpose. 

A broad program of stress measure- 
ment in connection with every applica- 
tion has been carried out, and over 1,000 
vibration projects have been completed. 
The electrical method permits a study 
of amplitudes, frequencies, phase rela- 
tionships, and node locations, and from 
these factors it is usually possible to 
trace the source of the vibration dis- 
turbances. Through the active coopera- 
tion of the engine and airplane com- 
panies it has been possible to eliminate 
many of the major sources of vibration 
excitation, with the result that pro- 
peller-blade failures in service have been 
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reduced to the vanishing point. In faet. | 
the problem has become one of caution. 
ing the industry to appreciate the serioug © 
damage to equipment and danger to per- — 
sonnel which might result from thig ™ 
cause. 

The rapid development and gery. 
ice application of propellers for new ™ 
types of airplanes and power plants dur | 
ing the current period would not have | 
been possible without the energetic and | 
effective vibration campaign carried 
out by the Hamilton Standard Pro- 
pellers Division. 


Tust 


The Hamilton Standard Propellers 
Division has four engine test houses 
suitable for duration tests and develop- 
ment tests of complete propellers, 
These houses are designed for straight 
through airflow rather than the usual 
U or Larrangement with vertical stacks, 
The purpose of the straight airflow is to 
reduce the type of turbulence peculiar 
to test-house conditions, since this type 
of turbulence does not exist in flight and 
since the propeller vibrations intro- 
duced by it tend to mask the normal 
conditions under study. These test 
houses also serve to test the functional 
operation of various propeller-pitch con- 
trol and governing devices insofar as 
possible prior to flight test. 

A Jarge part of the development of 
these devices is carried out, however, in 
component testing rigs of various kinds. 
A considerable number of these rigs 
serve to test the strength, power, me- 
chanical efficiency, and endurance of the 
control devices. Similarly, governor test 
rigs are employed to simulate the re- 
sponse of the engine to pitch control in 
such a way that the rate of response, 
stability, and operating efficiency of the 
governor may be predicted with a fair 
degree of accuracy before it is tried on 
the engine, together with the propeller. 
(Fig. 9.) For checking the propellers 
for operation at low temperature, a re- 
frigerated room whose temperature may 
be brought down to 40° below zero is 
employed. A test rig for operating vari- 
ous propeller-control mechanisms at 


Propeller component testing. 
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ONE OF THE PIONEERS of Amer- 
ica’s commercial aviation, Western 
Air Lines, Inc., is this month cele- 
brating its 18th anniversary. Today 
its planes link our good neighbors 
Canada and Mexico, and serve our 
Rocky Mountain States with efficient 
passenger and cargo transport. This 
in addition to an exemplary job 
Western is doing in conjunction 
with the Air Transport Command. 


WESTERN AIR LINES, INC. 


B. F. Goodrich — makers of De- 
Icers, Propeller Feed Shoes, Silver- 
town Tires and many other aviation 
products—salutes Western Air Lines 
for its splendid record and out- 
standing war effort. For the vital 
part Western Air Lines continues to 
play as a pioneer in American trans- 
portation, it richly deserves our 
nomination as this month’s “Air- 
line of the Month.” 


B.E Goodrich 
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Excerpts from training film showing ice forma- 
tion and De-Icer operation. Taken in the B. F. 
Goodrich wind tunnel, the above photo shows 
ice accumulation before De-Icer is turned on. 


(Above) De-Icer on—tubes begin to inflate 
and ice starts to crack. (Below) Ice now 
cracked wide open so windstream can get 
under it, tear it loose, and carry it away. 


NEW I6-MM. DE-ICER SOUND MOVIE NOW 
AVAILABLE FREE FOR GROUP TRAINING 


If you have a visual training program, this interesting film 
will be extremely helpful. For easy presentation, it is di- 
vided into four parts, as follows: I “Ice Formation and 
De-Icer Operation”; II “Inspection and Maintenance of 
De-Icers’’; III “Removal and Storage of De-Icers’’; 1V “‘In- 
stalling De-Icers.”’ Any or all parts will be loaned free for a 
maximum period of two weeks. Army and Navy requests 
must be filed as follows: Army—Address request through 
channel to Training Aids Division, 1 Park Ave., N. Y. 16, 
N.Y. Navy—address requests to Commandant or your own 
Naval Dist., Attn.: Training Film Officer. Civilians write to 
The B. F. Goodrich Co., Aeronautical Div., Akron, Ohio. 


WHY THE B. F. GOODRICH DE-icr 
IS THE BEST ICE-ELIMINATION 
EVER DEVELOPED FOR AIRCRAF 


Th 
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THE AVIATOR’S ancient enemy—ICE—suffered its fgg 
major setback in 1930, when B. F. Goodrich Rubber 
De-Icers were introduced. And ice has waged a losing 
battle ever since. 7 

The result of many trials and experiments, B. F. Goo 
rich De-Icers have successfully met the most extremf 
icing conditions apt to be encountered in flight. For year 
they have been standard winter equipment on the airline 
Proof of their dependability is the fact that no commercid 
passenger plane using De-Icers is known to have bee 
lost because of wing ice formation. 

Today De-Icers are serving on Army and Navy bombers 
cargo planes and transports—helping to bring them safeh 
through some of the worst icing Conditions in the world 

Here are some outstanding De-Icer advantages: 


PROTECT ALL CRITICAL AREAS: De-Icers operate as posit 
tively and effectively at the wing tips as near the fuselage, be 
cause the spanwise tubes are promptly inflated and deflated 
their entire length regardless of the wing span. In addition 
chordwise coverage can be increased to meet the needs of 
any aircraft to protect the entire area where wing ice forms 
Leading edges of fins, horizontal stabilizers, pitot and an 

g edges of fins, horizontal stabilizers, pitot and an 


tenna masts are also protected in a similar positive manner PROPELLI 


NO STRUCTURAL HAZARDS: Whether operated periodically of 4"? SPINN 
continuously, flying or grounded, De-Icers offer no hazard hae " 
to the wing structure. Nothing but cool air under low pres a+ 


. ubber. B 
sure runs through the wing plumbing system. coda ] 


NO GAS HAZARDS: Since nothing but cool air flows through Shoes on 


De-Icer system, there is no danger of toxic gases leaking intg esc dleesl 
the cabin or passenger compartments. pf 


MAXIMUM FUEL CAPACITY: Since De-Icer plumbing require 
very little internal wing space, maximum potential fuel a 
pacity is preserved. 


MINIMUM WEIGHT: De-Icers represent only a fractional per 
centage of a commercial plane’s gross weight, usually no 
exceeding 14 of 1% of the gross weight. They're engineereg 
with weight-reduction in mind, and no heavy reinforcing 0 
the internal wing structure is needed. Considering the fu 
protection offered for plane and crew, De-Icer weight ' 
negligible. Furthermore, since De-Icers can be readily re 
moved in seasons when icing isn’t a hazard, the fractional 
weight which they do add is only carried part of the time 
MINIMUM DRAG: No air scoop or similar device (which! 
conducive to eddying) is necessary to operate De-Icers. An) 
slight drag caused by tube inflation is distributed symmetth 
cally and for short intermittent intervals. 


Thus, De-Icers afford complete protection of critic 
leading edges, operate safely, add very little weight, create 
only negligible drag symmetrically distributed. Provet 
through years of service, and improved continuously, 
De-Icers are still the object of study and research by B.F G 
Goodrich laboratory and field technicians. They're # 
outstanding example of a B. F. Goodrich development 
rubber, one that’s already saved the lives of countless aif 
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our military and domestic operations. 
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‘ctl This diagram shows how B. F. Goodrich De-Icers 


u PROTECT ALL CRITICAL AREAS 


1 its first 
Rubbe; 
a losing) WING TIPS get just as positive and effec- HORIZONTAL STABILIZERS and fins need 
: tive protection as any other critical area full ice protection . .. and get it with 
F. Good - . . regardless of wing span. The air B. F. Goodrich rubber De-Icers. Here 
extrem which inflates and deflates De-Icer tubes again, it’s a simple matter to pipe air 
ven , presents no difficult ducting problem. back to the tube openings. 
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PROPELLERS 
AND SPINNERS 
too, are kept 
ice-free with 
low Press cubber. B. F. 
Goodrich Feed 
Shoes on the 


NO STRUCTURAL HAZ- 
ARDS here or else- 
where on the plane 
due to De-Icer instal- 
lation or operation. 
Since nothing but cool 
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© FULL CHORDWISE COVERAGE: De- 
Icers protect the entire lead- 
ing edge area where most ice 


forms. This chordwise coverage 
varies according to wing design. 
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H TIRPND OVER 80 RUBBER AND SYNTHETIC RUBBER PRODUCTS FOR AIRPLANES 
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THIS ONE-PIECE BLIND RIVET 
DOUBLES AS A NUT PLATE! V 


here’s how the Rivnut works: 


L ESS 


2. Push Rivnut and pull-up stud into 3. A squeeze on the tool lever retracts 
1. Thread Rivnut all the way on to hole with Rivnuthead firmly against, the pull-up stud slightly, causing a 
pull-up stud of heading tool. and at right angles to the work. lateral bulge upset of the Rivnut. 


SIMPLE! FAST! 
FOOL-PROOF! 


Rivnuts have countless applications 
+. as you can readily see. Use them 
as blind rivets or nut plates or both! 
They’re light, strong, low-cost. In- 
stallation is so easy even blind men 
learn itand become highly proficient 
in a very short time. The average 


| 


hd 


LBS 


| 


4. Next, unscrew pull-up stud, leaving 5. Attaching accessory is easy now— person can install a Rivnut propetl 
threaded core of Rivnut available just screw it on. Rivnut threads grip the first time he picks up the tool! 
for use as nut plate. screws firmly after upset. 


GET THE FACTS... FREE! BE Goodrict 


\ There’s a lot more you'll want to know about 
' Rivnuts, and knowing it may save you plenty 
in money, time and trouble. So write for a com- 


coon \ plete data book today. Gives facts on sizes, 
oF weights, strength, grip ranges, etc. Address 
The B. F. Goodrich Company, Aeronautical 
ITS A RIVET...1TS A NUT PL 
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INMERENTLY FINER 
ALL THE DIFFERENCE 


1. High Strength and Impact Properties 


ications 2. Outstanding Ductility 
Use them 
or both! 
pa 3. High Vibration Fatigue Resistance 
lind men 
a 4. Excellent Welding Characteristics 
properly 
the tool! 


Send for booklet describing N-A-X HIGH TENSILE 
and N-A-X 9100 SERIES ALLOY STEELS 


GREAT LAKES STEEL CORPORATION 


DETROIT, MICHIGAN 
Sales Offices in Principal Cities 
Division of NATIONAL STEEL CORPORATION Executive Offices, Pittsburgh, Pa. 
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Vinylite 


TRADE-MARK 


Taxicab Proving Ground —for a new upholstery material 


A new VINYLITE Plastic upholstery material that 
was developed in time to find useful service on 
jeeps, ’planes, and tanks, was installed in a taxi- 
cab, before the war, to test its durability. The 
taxicab was an excellent proving ground. The 
illustration shows the driver’s seat, covered with 
the new VINYLITE Plastic material, just as it ap- 
peared after a hundred thousand miles of hard 
driving. Cab drivers do not spare the upholstery 
they ride on, yet the seat still looks newly- 
upholstered. 

The answer is the VinyLITE Resin Compound 
calendered on the upholstery cloth. It is a rubber- 
Kike plastic that makes possible upholstery ma- 
terials that do not oxidize, therefore will not crack 
upon aging. This new type upholstery possesses 
remarkable wear and abrasion resistance. Grease 
does not soil it; soiling is no longer a problem, 


Plastics 


because it can be wiped clean easily with a 
damp cloth. And it can be produced in a range 
of colors, in many unusual surface effects, and 
in natural leather grains. 

VinyLitE Resin Compounds for upholstery 
have the same outstanding properties as the 
VinYLiTE Elastic Plastics that are being used 
today for aircraft paulins, bomber floor mats, 
and inflatable equipment. They offer much to 
today’s aircraft builders, promise much for to- 
morrow’s cars. For technical assistance and more 
detailed information, please write Department 12. 


Plastics Division 
CARBIDE AND CARBON CHEMICALS CORPORATION 
Unit of Union Carbide and Carbon Corporation 


80 East 42ND STREET New York 17, N. Y. 
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temperatures and under loads simulat- 
ing flight conditions is instailed in this 
room. Naturally, many other uses for 
the cold room occur from time to time, 
though the primary function is the test- 
ing of propeller pitch changing controls. 
(Fig. 10.). 

On the other end of the atmos- 
pheric temperature scale a test rig 
for whirling propellers at tempera- 
tures up to 170°F. is employed for test- 
ing under service loads various kinds of 
plastic and rubber materials employed 
in cuffs, fairings, etc., for resistance to 
atmospheric temperatures above the 
normal range. (Fig. 11.) 


MATERIALS TuSTING LABORATORY 


A materials testing laboratory 
equipped with tensile testing, impact 
testing, and rotating beam fatigue test- 
ing machines is employed. While test 
specimens are never quite representative 
of the actual material in the finished 


Fis, 11, 


Testing propeller cuffs at ele- 
vated temperature. 


Fic. 10. Propeller hub mechanism under test in the cold room. 


WORK OF UNITED AIRCRAFT CORPORATION 


Fic. 12. Fatigue testing propeller blades 
by means of electronically controlled 
excitation. 


piece, they are extremely valuable as an 
indication where new materials or proc- 
esses are being introduced. 


As a supplement to the rotating beam 
fatigue test, Hamilton Standard Pro- 
pellers Division has followed the prac- 
tice of testing the full-size piece, par- 
ticularly in the case of propeller blades, 
under a vibratory load of controlled 
frequency at a carefully controlled level 
of alternating stress. These tests are 
usually carried out at the natural fre- 
quencies corresponding to the various 
modes of vibration believed to occur in 
service. (Fig. 12.) 


Valuable comparisons of various kinds 
of materials, heat-treatments, finish, 
and metallurgic processes can be ob- 
tained in this way. The specimen in this 
case is highly representative of the ac- 
tual part as it is used in service. Con- 
siderable effort has gone into the design 
and development of machines for this 
purpose, and the art has made great ad- 
vances. 


Vibration testing of the complete 
blade. is of even more value from the 
design standpoint, since it is possible 
to determine and reduce stress concen- 
trations in such a way as to lead to the 
strongest possible design. 


Fic. 13. Test stand for dynamic and aero- 
dynamic balance of the propeller. 


AERODYNAMICS OF THE PROPELLER 


It is highly important for the pro- 
peller engineer to be able to predict the 
aerodynamic performance of the pro- 
peller with a considerable degree of ac- 
curacy not only for the purpose of de- 
signing his own product but also in order 
to advise the airplane designer of ac- 
ceptable diametral clearances and to ad- 
vise the engine designer of the required 
gear ratios. 

These two factors have such an 
important bearing on propeller per- 
formance that it may not be possible 
for the propeller designer to produce an 
efficient design unless they are estab- 
_ within reasonable limits. (Fig. 
13. 


The Hamilton Standard Propellers 
Division, in cooperation with the Re- 
search Division, has worked out an ex- 
tensive system of predicting the aero- 
dynamic performance of the propeller. 
This system has been widely used 
throughout the industry. It has served 
a useful purpose but is now subject to 
certain limitations because of the re- 
stricted amount of information on com- 
pressibility effects, particularly at high 
angles of attack. 


The methods of aerodynamic per- 
formance calculation have been de- 
veloped from information obtained from 
wind-tunnel tests of complete propellers 
and of airfoil sections and from flight 
tests of propellers interpreted by means 
of a theoretical analysis of the propeller 
characteristics. Progress is being made 
in all of these four fields. 


SERVICE FOR LICENSEES 


The Hamilton Standard Propellers 
Division furnishes engineering data and 
consultation to one major English licen- 
see and to three major American licen- 
sees. 

This data is furnished in great de- 
tail and includes complete drawings and 
specifications for the product, as well as 
drawings of tools and fixtures and opera- 
tion sheets for the production proc- 
esses. 
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ow North American uses 


1. Tail cone of “Lucite” enables an ob- 
server to look back and check the result of 
«@ bomb run over the target. Latest B-25 
carries a machine gun at this tail position. 


3. Pilot's enclosure in North American's 
Mitchell medium bomber is another multi- 
section structure in which all transparent! 
portions except the windshield are“‘Lucite.”” 


5. The astro-dome of “Lucite” in the 
68-25 lets the navigator shoot the 
sun and stars with almost all the 
clear vision of open air. 


_ LUCITE | 


2. To give the turret gunner a clear view 
overhead and to each side, North American 
provides another enclosure of Du Pont 
“Lucite’’ here. Notice how few reinforcing 
ribs are needed for rigidity. 


4. Twenty sections of “Lucite” are used in 
the bombardier’s “greenhouse.” At the 
upper left will be the escape hatch, not 
built integral with the enclosure. This en- 
closure has been changed on new “attack 
models” of the B-25 to accommodate a 
75 mm. cannon. 


Applications of 
Pont “Lucite” Methy| 
Methacrylate Resin Sheets 
in the Mitchell B-25 


ic so many other plane builders, North 
American uses Du Pont “‘Lucite’’ methyl meth- 
acrylate resin sheets for enclosures in the Mitchell 
B-25 on the basis of several distinct advantages. 
First of these is the transparency of ‘‘Lucite’’; in 
colorless sheeting as used in aircraft, “Lucite,” 
even in thicknesses of several inches, absorbs less 
than 1% of visible light. This feature—plus re- 
markable sunlight and weather resistance, light- 
ness, tensile and impact strength, satisfactory 
resistance to chemicals to which it is commonly 
exposed, and other properties—commends the 
use of ““Lucite”’ in many aircraft applications. 
A reprint edition of the helpful 114-page air- 
craft manual on “Lucite’’ is now on the presses. 
This manual gives detailed information on fabri- 
cating, forming, repairing, and general proper- 
ties. If you’d like a free copy, write on your busi- 
ness letterhead. We’ll be glad to reserve a copy 
in your name, and send it as soon as it’s ready. 
Address E. I. du Pont de Nemours & Co. (Inc.), 
Plastics Department, Arlington, N. J., or 5801 
So. Broadway, Los Angeles 3, Cal. In Canada: 
Canadian Industries, Ltd., Box 10, Montreal. 


DU PONT PLASTICS 


BETTER THINGS FOR BETTER LIVING 
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WORK 


OF UNITED 


AIRCRAFT 


CORPORATION 


The Chance Vought Aircraft Division 


The Chance Vought Aircraft Division 
at present, as for many years past, con- 
centrates its efforts on the development 
and production of high-performance 
naval aircraft. Highly successful de- 
signs from Vought drafting boards in re- 
cent years include Scout-Bomber (dive 
bomber), Observation-Scout, Torpedo- 
Bomber and Fighter types. 


DESIGN PROBLEMS 


In the development of these airplanes, 
Chance Vought has contributed mate- 
rially to the science of airplane design. 
For example, an intensive research, 
carried on in conjunction with the Pratt 
& Whitney Aircraft Division over a pe- 
riod of several years, led to the close- 
fitting baffles and controlled cooling 
now in general use on high-output air- 
cooled engines. Cowl flaps, as a means 
of limiting cooling air power consump- 
tion to the minimum required, were de- 
veloped as a part of this program and 
were first introduced on Vought air- 
planes. More recently, this Division 
pioneered the application of spot-weld- 
ing to aluminum-alloy structures, a de- 
velopment that has paid substantial 
returns in weight saving, aerodynamic 
smoothness, and reduced production 
time. 


Fie. 14. 


The Navy Vought F4U-1. 


CurRRENT ENGINEERING ACTIVITY 


Current engineering activity is con- 
centrated chiefly on the continued im- 
provement of the Corsair Navy fighter 
and on the development of new fighter 
types of both conventional and uncon- 
ventional design. The Corsair was de- 
signed around the Pratt & Whitney 
Double-Wasp, two-stage supercharged 
engine, and its development has been 
concurrent with that of the engine. 
Major emphasis was placed on high 
speed in the conception of this airplane, 
but climb and altitude performance 
were not neglected. The result is a well- 
balanced design that rivals, in all phases 
of performance, the best land-based 
fighters, in spite of the limitation on 
wing loading and necessity for extra 
equipment imposed on carrier-based 
aircraft. Further refinements and de- 
velopment of the airplane and engine 
Promise to keep this fighter in the front 
tank for some time to come. The Cor- 
Sailr is now in full preduction at the 
Chance Vought factory and is being 
manufactured at a rapidly accelerating 


Fia. 15. 


rate by two other contractors, working 
to Vought drawings. (Fig. 14.) 

A second major project of the past 
year has been the design for production 
of a new torpedo bomber, of superior per- 
formance, which is now being tooled by 
another contractor. No further details 
of this project can be disclosed at the 
present time. 


OPERATIONS 


The operation of the Vought engineer- 
ing organization probably does not differ 
materially from that of others engaged 
in the design of military airplanes. It 
is believed, however, that the use of 
careful analytic methods, as opposed 
to cut-and-try experimentation, is car- 
ried somewhat further than is the gen- 
eral rule. In the fields of structures, 
aerodynamics, and power-plant design, 
the advantage of thorough analysis, 


Flutter model aileron vibration test setup. 


supported by well-planned flight and 
laboratory testing, have been particu- 
larly apparent. Many of the problems 
associated with high-speed flight are 
yielding to this method of attack. In 
this connection, outstanding contribu- 
tions to the solution of the flutter prob- 
lem have been made by a member of the 
Vought Structures Department almost 
entirely by the use of analytic methods. 
(Fig. 15.) 

Emphasis on thorough mathematical 
investigation of each problem, however, 
is not permitted to exclude the use, 
where applicable, of all of the tools of 
experimental research. Extensive pro- 
grams of wind-tunnel, flight, and struc- 
tural tests are continually in progress, 
in addition to many special laboratory 
investigations on power plants, power- 
plant components, and various items of 
equipment. The Vought division main- 
tains well-equipped laboratories of its 


- Fic. 16. Destruction test of wing and fuselage of fighter. 
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INCREASED RANGE for civil and military aircraft through more precise power output control is 
the objective of Kollsman development in engine instruments. That is the function of the new Kollsman 
Horsepower Indicator. Activated by the hydraulic torque balance unit of the propeller reduction gear, it 
permits direct reading of B.M.E.P. and, when R.P.M. is set on a sub-dial, net shaft horsepower is also read 


directly. The instrument was developed in codperation with N.A.C.A. and leading engine manufacturers. 


KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF 


SQUARE COMPANY 


ELMHURST, NEW YORK GLENDALE, CALIFORNIA 
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own for these purposes, as well as mak- 
ing extensive use of the facilities of the 
other divisions of United Aircraft and 
of outside agencies. (Fig. 16.) 


PRODUCTION REQUIREMENTS 


Since the best of designs do not win 
wars until they are translated into terms 
of volume production, one major re- 
sponsibility of the Engineering Depart- 
ment is to insure that production re- 
quirements are kept constantly in mind. 
To this end close liaison is maintained 
with the Tool Engineering and Manu- 
facturing departments. Drawings are 
examined for producibility while in the 
layout stage and again before release. 
A large staff of shop-contact engineers 
is maintained in the factory to help 
solve production problems as they arise 
and to discover changes that will sim- 
plify fabrication and assembly. Close 
control is maintained over these activi- 
ties, however, to insure that the per- 
formance of the airplane is not com- 
promised thereby. (Fig. 17.) 

A large and welJ-equipped Experimen- 
tal Shop is operated as a subdivision of 
the Engineering Department. Its func- 
tion is to build new experimental air- 


The 


The group constituting the present 
Sikorsky Aircraft Division has pioneered 
for many years in the development of 
large flying boats. While this division 
has never been large as airplane com- 
panies go, its products have held a prom- 
inent place in the air transport field, 
and in many respects Sikorsky has set 
up an outstanding record of perform- 
ance. 

The Sikorsky developments in the 
transport field were primarily directed 
to over-water transportation with flying 
boats and amphibian planes. For a 
considerable period of time the Sikorsky 
equipment formed the backbone of 
American international flying. In the 
development of the S-42 Sikorsky dem- 
onstrated the possibility of efficient 
long-range flight over water at high 
speed by means of great aerodynamic 
refinement and a moderate increase in 
wing loading. This development set a 
pattern that has been followed ever 
since in flying boat design. 

_ The refinements were carried further 
in the 8-44, which established an out- 
standing record for long-range flight and 
efficiency of operation. After construc- 


Fic, 18. 
flying boat, proved to have very high el- 
“Melency as an over-water transport. 


The S-44, the latest Sikorsky 


Fia. 17. 


In common with other airplane companies, engineering design is a vital part of 


the Chance Vought organization. 


planes, make changes for flight-test try- 
out in current models, and to serve as 
proving ground by making trial installa- 
tion of all production changes before 
they are intreduced into the assembly 
line. Current work in the Experimental 
Shop includes several modifications of 
the Corsair, both major and minor in 
character, some of which will be in pro- 
duction in the near future, as well as 
development of the second of two spe- 
cial airplanes, being built for the Pratt 


Fic. 19. Two stages in helicopter de- 
velopment—the original S-300 and the 
two-place XR-4. 


tion of a few of these boats, the develop- 
ment was suspended in order to free the 
time of the Sikorsky group for work on 
the helicopter. (Fig. 18.) At the pres- 
ent time the efforts of the Sikorsky Air- 
craft Division are concentrated on the 
development and improvement of the 
helicopter. 

An extraordinary degree of ingenuity 
and resourcefulness has been shown by 
the Sikorsky Aircraft Division in the 
development of this device. I know of 
no other development in the aircraft 
or any other field where a radical and 
revolutionary development has _ been 
successfully carried out with so little 
wasted effort and with such a direct 
approach to the solution of its problems. 
(Fig. 19.) 

A great deal has been said and written 
about the relative merits of the heli- 
copter and the light plane. It has often 
been said that it is possible to design a 
light plane that will fly much faster than 
the helicopter with a greater useful load 
and land nearly as slowly. This is per- 


& Whitney Division to be used for high- 
altitude engine testing, and a new 
fighter type of unconventional de- 
sign. 


SERVICE FOR LICENSEES 


The Chance Vought Aircraft Division 
has furnished engineering data and con- 
sultation to three major licensees and a 
fairly heavy program is required in con- 
nection with this service. 


Sikorsky Aircraft Division 


haps true. The difference between fly- 
ing at 30 m.p.h. and flying at zero miles 
per hour or even backward or sideways, 
if necessary, is the difference between 
ameliorating the shortcomings of the air- 
plane and opening up an entirely new 
régime of flight. (Fig. 20.) 

This is true not only because of the 
helicopter’s angle of climb and descent 
of 90° to the horizon but to a far greater 
degree because of the amazing precision 
of control of the motion along and about 
all three axes in space. After one has 
seen the helicopter land under perfect 
control in extremely turbulent air in a 
space 75 ft. square with obstacles 30 ft. 
high on either side, it no longer seems 
appropriate to compare it with a light 
plane on the basis of facts and figures. 
Whatever its future, the helicopter must 
be regarded as an entirely new kind of 
vehicle with its own special field of use- 
fulness. (Fig. 21.) 


Fia. 20. 
the stability of the XR-4 helicopter. 


An interesting demonstration of 
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HE MIGHT AS WELL HAVE YELLED 
"WASH THOSE MITTS! WAS I 


INSULTED / 


The adventures of Maisie Maintenance and 
Elmer Engineer — A message from Aircord 
Division, John A. Roebling’s Sons Company 


A GENTLEMAN LIKE ELMER woutd mever say that, of 


course. He just says, ‘Maisie, your hands are soiled. You 
shouldn't be touching control cord with gritty hands, because 


“ELMER, THIS THING can go too far!"' 


I interrupts. ‘‘I don't mind your telling 
me what little you know about mainte- 
mance, but when you start criticizing my 
appearance, ] don't hafta listen.”’ 


“YOU'RE TELLING ME how to take 


care of control cord, when I've just been 
telling Sandra and Jane, here, never to 
kink it or step on it or hit it with anything 
ssa” 


“BUT THIS is something else,’ Elmer 


explains. ‘Control cord is like a machine 
with bearings in it—each little wire rubs 
against the others, and grit can get in 
between and ruin 


“WHILE 1 GO vo wash (Elmer's getting 


his way, as usual) he tells Jane and Sandra 
that I'm really an authority on mainte- 
mance and they should pay attention to 
everything I say.’’ 


“EVERY TIME we touch aircord from 


here in, we'll wash our hands and put on 
fresh lipstick first,’’ I say, to cheer him up. 
“We'll remember all those little wires— 
just like your curls, Elmer.’’ 


That gets him. Yours truly, pyar’ 


WANT A PIN-UP PICTURE OF MAISIE 


Aircord Division 
JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Bronches ond Worehouses in Principa! Cities 


ROEBLING 


Means Control In The Air 


Wire Rope and Strand * Fittings * Wire Cloth 

ond Netting * Suspension Bridges and Cables 

Cold Rolled Strip * High and Low Carbon Acid 

ond Basic Open Hearth Steels * Electrical Wires 

ond Cables * Round and Shaped Wires * Aircord, 

Swaged Terminals and Assemblies * Aerial Wire 
Rope Systems 


MAINTENANCE ON THE JOB? Address Maisie, c/o Advertising Department, at Roebling 
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As in the case of many other innova- 
tions in the aeronautical field, the future 
of the helicopter has been pictured in a 
big way by many popular writers. It 
is a little too early to try to predict the 
course of this development. The heli- 
copter will have to find its own place, 
which will be determined by sound en- 
gineering and by its usefulness to the 
owner. 


PRIVATE AIRCRAFT LIMITATIONS 


Two limitations on the usefulness of 
the airplane to the private owner are the 
necessity of flying from one airport to 
another and the danger of encountering 
bad flying weather. The helicopter 
seems to lift these restrictions. 

Before automobile traffic became so 
dense, we used to enjoy escape to the 
peaceful quiet of the countryside. Per- 
haps the helicopter with its greater 
range and wider latitude of travel areas 
will restore this privilege. The Sikorsky 
group at the present time is faced with 
the task of developing the technology of 
the helicopter from the ground up, while 
simultaneously designing and manufac- 
turing a number of new types. 

The theoretical and experimental 
treatment of aerodynamics, stability, 
vibration, fatigue testing, component 
testing, endurance testing, etc., is all in 
the development stage. These problems 
are all being approached in a vigorous 
manner, and the Sikorsky Aircraft Divi- 
sion is making a great deal of progress 
with the refinement of helicopter engi- 
neering. 


The Research Division is made up of a 
comparatively small group of engineers 
whose most important function is to 
serve in an advisory capacity to the 
management of the corporation and to 
various operating divisions. In gen- 
eral, this group is not involved in the 
day-to-day problems of the manufac- 
turing divisions but is rather concérned 
with long-range trends and the broader 
engineering aspects of the business. 
However, the Research Division at- 
tempts to keep in close touch with all 
of the engineering activities of United 
Aircraft in order to acquire the neces- 
sary background for studies and recom- 
mendations. 


Future TRENDS 


The Research Division is continu- 
ously making studies of future trends 
and requirements of all types of aircraft. 

his involves performance analysis of 
existing and projected types of aircraft 
and of engines and propellers required 
for them. Power plants and aircraft 
designs of highly unconventional forms 
are studied, as well as the orthodox 
types. Occasionally, new methods of 
analysis are developed—such as, for 
example, a simplified method of per- 
formance analysis of the helicopter 
Which was required for studies of the 


Fic. 21. The helicopter has demon- 
strated its ability to land in a small space 
on shipboard. 


STRUCTURAL SAFETY OF Rotor BLADES 


The factors entering into the struc- 
tural safety of the helicopter rotor 
blades are similar in many respects to 
those encountered in the propeller, and 
it seems fair to assume that a long and 
exacting program of development will 
be needed to bring its safety in line 
with the requirements of the private 
owner. 

The helicopter designer in laying 
down the general aerodynamic specifica- 
tions for the design works with the disc 
loading, usually expressed in terms of 
the number of pounds of weight sup- 
ported for each square foot of the area of 
the circle whose periphery is described 


The Division 


possibilities and limitations of this type 
of aircraft. 

A simplified method of performance 
analysis of the helicopter has been 
worked out, and studies of the possi- 
bilities and limitations of this type of 
aircraft are made from time to time. 

Of somewhat more immediate inter- 
est are the studies of the installation of 
the company’s engines in various air- 
planes and the corresponding aerody- 
namic performance to be expected. In 
addition, the Research Division under- 
takes certain engineering services for 
the company as a whole, such as man- 
agement of the ‘technical library, the 
editing of technical reviews, etc. 


EXPERIMENTAL PROJECTS 


While the Research Division is set up 
primarily for analytic studies rather 
than for experimental development work, 
a limited number of experimental 
projects have been undertaken. The 
greatest amount of work has been done 
on the aerodynamic aspects of cooling 
and cowling of the engines. A com- 
plete theoretical study of this subject 
has been made simultaneously with a 
considerable amount of wind-tunnel 
testing. The results of this work have 
been made available to the Government 


by the tips of the helicopter blades. 
The dise loading is quite analogous to 
the span loading used by the airplane de- 
signer. 

A second important factor in the heli- 
copter blade design is the solidity ratio. 
This is properly the ratio of total blade 
area to dise area. This is usually ap- 
proximated by using the ratio of the 
sum of the width of all the blades at the 
seven-tenths radius to the periphery at 
that point. The solidity is closely anal- 
ogous to the aspect ratio of the airplane 
wing. 

The third important factor is the tip 
speed. This is usually taken as the ro- 
tational tip speed for hovering condi- 
tions. 


Within the framework of the dise 
loading, solidity, and tip speed, the air- 
foil profile, blade plan form, and dis- 
tribution of lift coefficient along the 
blade become matters of detail design. 
All of these factors, however, have an 
important bearing on the aerodynamic 
efficiency of the helicopter. 


SERVICE FOR LICENSEES 


In addition toits work in furnishing en- 
gineering data and consultation in con- 
nection with its flying boats the Sikor- 
sky Aircraft Division has undertaken to 
further the war effort by supplying en- 
gineering data to a licensee for the 
manufacture of helicopters. This is a 
particularly difficult undertaking be- 
cause of the formative stage of all heli- 
copter engineering. 


me and to the industry in gen- 
eral. 

Parallel to the cooling and cowling 
work has been the development of the 
xerodynamic design of engine cooling 
fans. A fairly complete theoretical 
treatment of the power required by 
cooling fans, and the corresponding air- 
plane drag conditions in comparison 
with the drag losses inherent in the 
naturally aspirated cooling system with 
exit cowl flaps, has been carried out for 
a wide range of cooling fan outputs, as 
well as for a range of engine cooling re- 
quirements, altitude, and airplane speed. 
As a result of this work it is now possible 
to determine under what conditions a 
cooling fan will lead to an improvement 
in airplane performance and to estimate 
the magnitude of the performance 
gains. 

A theoretical method of design of sev- 
eral types of cooling fan has been de- 
veloped, and a number of fan models 
have been built and tested. A limited 
amount of experimental and theoretical 
work has been carried out in connection 
with the use of the engine exhaust for 
propulsion and as an aid in cooling. 
This work has already led to a number 
of practical applications. In many re- 
spects it is considered one of the most 
promising fields for the improvement of 
the airplane performance. 
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Designed with skilled ingenuity to conserve critical materials ... 
Electrol’s Check Valve is engineered down to only three parts 
and fabricated entirely by screw machine. It uses no hardened 


steel and requires no grinding or honing equipment. Manufactured 


Electrol’s Check Valve meets or exceeds all testing standards — 
yet effects substantial savings in cost. Write for complete 
information, ELECTROL INCORPORATED, KINGSTON, NEW YORK. 
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SUMMARY 


A three-component balance system with 
a large measuring range is described. A 
small range of forces can be measured with 
the same accuracy as a large range. Bal- 
ancing of the applied forces is done with 
electromagnets. The applied forces and 
moments are measured in terms of elec- 
tric current in the magnet coils. Calibra- 
tion curves of force or moment against 
current for the various ranges can be 
determined quickly. The system per- 
mits installation of the indicating and 
control unit, independent of the loca- 
tion of the balancing unit. The balance 
system is accurate, simple in operation, 
and adaptable to many kinds of tests. 


INTRODUCTION 


HB SYSTAM described in 

this paper was specifically designed 
for the two-dimensional smoke wind 
tunnel of the University of Cincinnati. 
The balancing unit had to be located at 
the rear of the test section for easy at- 
tachment of the models. Readings of 
the forces and moments were to be taken 
in front where the airflow is observed and 
the speed of the tunnel controlled. This 
required separate measuring and indicat- 
ing units for which an electromagnetic 
offered the easiest and best solu- 
lon. 

_For instructional purposes it was de- 
sirable to have ‘a balance system that 
could be calibrated easily, quickly, and 
accurately. Since the balance system 
was to be used by students, it had to be 
simple and extremely rugged but at the 
same time sensitive and versatile enough 
for more advanced work. 

During the 2 years of operation of the 
wind tunnel and the balance system 
satisfactory service has been obtained. 
Both tunnel and balance system have 
shown ruggedness and simplicity, as 
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well as accuracy and adaptability for 
graduate work. The possibilities of the 
balance system have not yet been ex- 
plored fully. 

While a two-dimensional wind tunnel 
is somewhat limited in scope, the visual- 
ization of the airflow by means of smoke 
streams makes up for this. It is of par- 
ticular value in the first introduction to 
aerodynamics and also in the discussion 
of new and complex phenomena.! 

Since the airflow is entirely two-di- 
mensional, the balance system has to 
measure only three components— 


namely, lift, drag, and moment. The 
first design of the system was started in 
1941,? and after development it is now 


Fia. 1. 


ready for general use in undergraduate 
work. As soon as conditions permit 
there can be added further refinements 
for graduate work, such as means for 
making the balancing process entirely 
automatic. Special consideration has 
been given to the future measurement 
of instantaneous and oscillatory forces. 

The wind tunnel at present has a top 
speed of 125 m.p.h. The test section is 
5 ft. long with a cross section of 6 ft. by 
4 in. Its front side is a heavy glass 
plate, 5 by 4 ft., with the control panel 
for the balance system and the wind tun- 
nel next to it. The rear wall is of rein- 
forced plywood with a small opening for 
the model attachment end of the bal- 
ance system. 


MECHANICAL FEATURES 
The Balance System 


The main member of the balance sys- 
tem is fundamentally simple beam 


31 


with an overhang. It consists of a solid 
1-in. steel rod with a specially machined 
and threaded fitting at the free end of 
the overhang for the attachment of the 
models. This is the only place of sup- 
port for all models and lies in the inside 
of the models. The interference of sup- 
port members is thereby reduced to a 
minimum. The only place where any 
part of the support and balance system 
is exposed to the air stream is within the 
small clearance between the model and 
the rear tunnel wall. This clearance 
does not exceed !/, in. and is usually 
much less during operation of the tun- 
nel because of the deflection of the tun- 
nel wall. 


Electromagnetic balance system. 


Fic. 2. Main magnet frame. 


| 
j 
| 
w 
| 
| | 
| — 
% : | 
wi | 
| 
| 


AERONAUTICAL ENGINEERING REVIEW—APRIL, 1944 


forces 
port 
balan 
plied 
pends 
of the 
able. 
is ma 
the ¢ 
sures 


neces 
equil 
elect 
nets. 


Desi; 


A 

syste 

Increased electrical equipment ore 
whie 

over! 

demands dependable Aerolectrics = 

zonts 

elect 

Light weight (110 pounds), vibrationless, designed fl 
to aircraft specifications, dependable LAWRANCE AEROLECTRICS _ 
have power outputs ranging from 5 to 12 KW and meet anyt 
ever-increasing electrical power demands tot 
The versatility of this compact generating equipment ad 
aboard today’s aircraft is proof of its possible i . 
lang 

application to many different uses qual 

max 

tho 


LAWRANCE = 


fore 


AERONAUTICAL CORPORATION wwoen, mew rent 


32 
> 
. 
The 
by th 
the f 
a” 
—_— 
* inner 
4 
that 
Aw | elect 


AN 


Test Section 


ELECTROMAGNETIC 


Gimbal Ring 


Magnet Frame 


a 


L 
Li 
| 
A.A. Indicator 
as 
€3 
4 Moment Arm 
Counter weight () 
Fia. 3. Schematic side view of balance system. 


Aerodynamic Reactions on Models 


The aerodynamic reactions produced 
by the model are, therefore, forces on 
the free end of the overhang. These 
forces have reactions at the far end sup- 
port which are measured through the 
balance system. Since the ratio of ap- 
plied foree to measured reaction de- 
pends on the ratio of span to overhang 
of the beam, this ratio was made vari- 
able. The center support of the beam 
is made adjustable by attaching it to 
the carriage of a small lathe that en- 
sures that the system is horizontal. 
The center support itself is a gimbal ring 
permitting movement of the main beam 
in lift and drag directions only. The 
innermost ring slides along a steel tube 
that carries the main beam in two ball 
bearings at its ends. 

The far end support is provided with 
electromagnets by which the reactions 
in lift and drag directions may be meas- 
ured. The magnitude of these reactions, 
necessary to keep the balance beam in 
equilibrium, is measured in terms of 
electric current in the coils of the mag- 
nets. 


Design of Balance System 


A schematic side view of the balance 
system is shown in Fig. 3. The lift 
foree L on the model is measured 
through its magnetic reaction M,, 
which depends on the ratio of span | to 
overhang a. For the drag the arrange- 
ment is exactly the same but in a hori- 
zontal plane. A counterweight near the 
electromagnets permits reading of thrust 
and hegative lift, although a negative 
lift magnet is installed in the magnet 
irame. 

The ratio of span to overhang can be 
anything between 1:5 and 3:1. This 
makes it possible to reduce a large force 
to the range of the magnets or to mag- 
nify a small force. To illustrate this 
variation of range Fig. 5 contains two 
lift calibration curves for the span-over- 
hang ratios of 1.1 and 0.9, with all other 
quantities being held constant. 

Each magnet is designed to pull a 
maximum steady force of 50 lbs., al- 
though 100 to 150 Ibs. can be exerted 
for about 10 min. without damage to the 
magnet coils. The same accuracy can 
be obtained in reading lift and drag 
forces between zero and 10 lbs. as in 
reading forces from zero to 150 lbs. 


Mechanical Adaptability 


It is obvious that a change in the coun- 
terweights produces a different range of 
forces measured with the balance system. 

This mechanical adaptability to vari- 
ous force ranges, as well as another vari- 
ation in range by means of the magnets, 
has been of great advantage in conduct- 
ing many kinds of tests. 


Moment Measurements 


The moment on the model is also 
measured with a magnet. This moment 
magnet acts on the end of a horizontal 
counterweighted steel rod that is per- 
pendicular to the main beam. The mo- 
ment arm is carried in a steel block that 
rides on the main beam through two 
ball bearings. Moments are transmitted 
through a worm gear unit of large gear 
ratio. This unit is also shown in Fig. 3. 

At present there is only one moment 
magnet for measuring diving (negative) 
moments. Counterweights on the mo- 
ment arm permit measurement of stall- 
ing moments with the same magnet. 
The range of the moment magnet is 
varied by means of the position and 
amount of the moment counterweights. 
The calibration curve for the moments 
(Fig. 5) shows a discontinuity when the 
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cause of the small play in the worm gear 
transmitting the moments. This does 
not affect the accuracy unless moments 
that oscillate about the zero moment 
are to be measured. In such a case 
a more involved transmission of mo- 
ments must be employed to eliminate 
the discontinuity. 

The worm gear also changes the angle 
of attack of the models, if necessary, 
through a full 360°. A point light 
source, attached to the main beam, in- 
dicates the angle of attack on a gradu- 
ated scale that is visible to the operator. 

The deflection of the main balance 
beam under loads is negligible. For 
instance, with a span-overhang ratio of 
1:1 and a resultant force of 100 Ibs., 
the deflection at the model is */;,000 in. 
Even with high-lift airfoils and a 3-ft. 
chord, the resultant force on a model is 
not more than 60 lbs. 

The alignment of the mechanical unit 
of the balance system is checked peri- 
odically by means of levels. 


ELECTROMAGNETIC FEATURES 


All magnets and closing bars are made 
of low-carbon steel, a material with 
good magnetizing characteristics. The 
magnets for drag and positive and nega- 
tive lift are attached to a rigid steel 
frame through bolts in brass bushings, 
thus preventing any leakage of magnet- 
ism. The air gaps are adjustable by 
means of brass screws. 

The lift magnets have 18,000 turns 
of No. 34 wire in their coils, and the drag 
and moment magnets have 12,000 turns 
of No. 32 wire each. The closing bars 
are attached to the main balance beam 
or the moment arm and are completely 
insulated against any magnetic or elec- 
tric leakage by means of Formica strips 
and bushings. 


Adjusting the Air Gap 


The air gap between magnet and clos- 
ing bar, inversely proportional to the 
magnetizing force, is provided through 
one or more brass shims of 0.009-in. 


moment changes direction. This is be- thickness. The brass shims will not 
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Wiring diagram of balance system. 
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The essence of dependable air transportation 


Electronics is the essence of air transportation and 
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Make another list this time of the names of the 
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only prevent any magnetizing of steel 

ts other than the magnets but pro- 
vide one of the most effective means of 
changing the range of the forces to be 
measured. Although shims of different 
thickness could be used for this purpose, 
it was more convenient to have only one 
shim thickness and to use two, three, or 
more of these shims if desired. At 
present, shims of 0.009-in. thickness are 
used. Fig. 5 shows the effectiveness of 
changing from one to two shims. With 
one shim the range of 25 to 50 milliam- 
peres corresponds to a lift range of —15 
to +5 lbs., while with two shims the 
same current range measures from 0 to 
40 Ibs. of lift. 

In order to have a clear indication of 
the state of equilibrium in the balance 
beam, an open air gap of not more than 
1/, in. exists whenever the magnet force 
is less than the required reaction. When 
the magnet force is greater than the re- 
action the closing bars are pulled tightly 
against the magnet with only the brass 
shims acting as air gaps. Individual 
pilot lights connected to each magnet 
indicate which magnet is closed. A 
central selector switch permits use of 
lift, drag, or moment magnet. 


Electrical Power 


The current in the magnet coils is 
indicated on a main ammeter that reads 
up to 300 milliamperes. For accurate 
readings two additional meters can be 
switched on for the range of 0 to 50 and 
0 to 100 milliamperes, respectively. 
Current control is provided through a 
main and a vernier rheostat of 10,000 
and 1,000 ohms, respectively. ‘ 

The power source is a conventional 
tadio power pack with a 5Z3 rectifying 
tube. It provides a maximum output 
voltage of 550 and a current of 300 mil- 
liamperes. Fig. 4 shows the entire wir- 
ing diagram of power source and electro- 
Magnets. 


OPERATION AND CALIBRATION 


In order to balance the main beam 
the respective magnet is first closed by 
admitting the maximum current to its 
coil. Slow reduction of the current will 
then reduce the magnet force until it is 
equal to the beam reaction necessary to 
Maintain equilibrium. Any minute re- 
duction of the current will cause the 
closing bar to break away from the mag- 
net. This breakaway is used as the in- 
dication of equilibrium between the 
Magnet force and the beam reaction. It 
has a critical indication on the ammeters, 
since at the breakaway an induced elec- 
tromotive force deflects the meter in- 
stantaneously. The meter then returns 
to the current reading at the breakaway, 
which is the current value used in the 
calibration curve to find the magnitude 
of the applied force. 

As a further indication that the break- 
away has taken place, the pilot light of 
the magnet in use will be off. 


Electrical Operation 


Since any calibration would be of no 
Value if the demagnetizing of the mag- 
nets, through reduction of the current, 
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Fic. 5. Typical calibration curves with variation in range for lift. 


would not follow the same magnetizing 
curve, care must be taken that the same 
maximum current is always admitted 
when closing a magnet. Since all mag- 
nets and closing bars are completely in- 
sulated against any leakage to other 
steel parts, the magnetizing curve will 
depend only on the maximum current 
in the coils. 

To ensure that the same maximum 
current is admitted to the magnet coils, 
both rheostats are turned on until they 
hit fixed stops. The vernier rheostat is 
then left in this position, and the main 
rheostat is turned back slowly to reduce 
the current until the breakaway is about 
to happen. The vernier is then used to 
determine accurately the current at the 
breakaway. Experience has shown that 
it is easy to judge in the beginning when 
to switch from the main to the vernier 
rheostat. If the operator forgets to 
turn either rheostat until it hits the stop, 
his reading at the breakaway will be so 
unreasonable that he will know at once 
that he has made a mistake. 


Calibration 


Calibration of the balance system is 
accomplished quickly and easily by ap- 
plying known weights and moments to 
the model end of the balance beam. A 
special frame, attachable to the test 
section, facilitates this procedure. An 
accurate and complete calibration is 
made for each magnet with the span- 
overhang ratio and the number of 
shims as parameters. The magnitude 
of the force or the moment is then 
plotted against the current at the 
breakaway. Fig. 5 shows a_ typical 
calibration curve. 

These calibration curves are placed 
above the ammeters on the control 
panel to give the operator an immediate 
check on the forces measured. It was 
planned to make special scales for each 
ammeter to read forces and moments di- 
rectly, but this was abandoned because 
of the large range of parameters that 
would require too many special scales. 


Whenever the range of the balance 
system is changed to a previously cali- 
brated setting, a few points on the 
proper calibration curve are checked. 
The same procedure is followed after the 
system has not been in use for some time. 
During calibrations and tests, the ac- 
curacy, consistency, and simplicity of 
the system has been satisfactory. 


CONCLUSION 


Although the balance system de- 
scribed was developed for a special type 
of wind tunnel, it could easily be modi- 
fied for operation with other wind tun- 
nels. It combines many features desir- 
able for any experimental work which 
are found only in part in conventional 
balance systems. 

The easy separation of the measuring 
unit from the control and indicating 
panel has many advantages and would 
also permit addition of a portable con- 
trol unit. The range of the forces and 
moments is practically unlimited, and 
the accuracy can be made the same for a 
small, as well as for a large range. The 
system can be used for many kinds of 
tests without major modifications. Tests 
on rotating cylinders have been con- 
ducted without any change in the sys- 
tem. The extension of the balance sys- 
tem to the measurement of oscillating 
forces is planned as the first postwar 
project. This modification and the 
visualization of the airflow through 
smoke should lead to interesting flutter 
experiments. 
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This giant machine strips excess steel from the 
inside of Aeroprop propeller blades, thus produc- 
ing hollow blades of exceptional lightness. This 
can be done because steel ribs, visible in the blade 
forgings shown here, provide great structural 
strength. The resulting combination of lightness 
and strength is vitally important in combat flying 
where every useless ounce is a thief of flight 
efficiency. 

The hollow, rib-reinforced steel 
blade is one of the Aeroprop’s many 
merits. From hub to whirling blade 


KEEP FLYING! 


tip it is engineered to give our pilots every advan- 
tage of a light, strong, and simplified propeller 
that is stripped for action. 

These same Aeroprop qualities will be prized 
when the war is won, but the important point 
today is that Aeroprops are available in greater 
quantities than needed for the growing armada 
of Allied aerial might. 


In War and Peace, Propeller Production at its Best! 
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Your Teehnieal Command ~_ 


After the war, many a man wearing wings will want to go on as an 
independent air force. The private flier will be again free to use the 
airways. And Air Associates once more will be theirs to command for 
anything a plane needs, wherever it flies. Whether custom built 
Constellation, recommissioned “‘grasshopper” or a home talent job... the 
owners will get the same conscientious care and prompt delivery that 
Air Associates has given every order since 1927 . . . Remember, too, that 
our postwar resources will comprise not only standard stocks but many 


exclusive items and specialties of our own design and manufacture. 


@ Air Associates’ postwar catalogs will carry a valuable franchise for future 


business. Manufacturers are invited to discuss the listing of their lines now. 


© Ain ASsociatTES. inc. 


rETERBORO, N. J....BRANCHES;: CHICAGO, DALLAS, LOS ANGELES ... 
ENGINEERS & MANUFACTURERS OF AIRCRAFT SPECIALTIES 
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COUNT ON DEPENDABLE 


CHAMPION SPARK PLUGS 


The reputation of Champion Spark Plugs 
for dependability is no mere happenstance. 
As a matter of record shortly after the turn 
of the century, and long before the word 
“dependable” came into general use Cham- 
pion selected it as the one word which 
epitomized those qualities which were 
most desirable in a quality spark plug. 

On boxes and cartons and wrappers the 
words “Guaranteed Dependable” have ap- 
peared ever since, and they mean exactly 
what they say. 

Champion Aircraft Spark Plugs have 


earned an outstanding reputation for de- 
pendability in keeping with their automo- 
tive counterparts. This is conclusively 
established by the fact that they have en- 
joyed a demand which has continued to 
accelerate unabated ever since their intro- 
duction. 

Special Ceramic insulation, specially de- 
veloped for aircraft engine conditions, 
largely accounts for their better perform- 
ance and absolute dependability. Avail- 
able in both radio shielded and unshielded 
types for all aircraft engines. 


INSTALL CHAMPIONS AND FLY WITH CONFIDENCE 
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...in Electronic Control Systems for Bombers 


INNEAPOLIS-HONEYWELL stands first 
in the application of electronic control sys- 
tems to bombers. 

Today everyone is familiar with precision bombing 
and the increased accuracy made possible by the 
Minneapolis-Honeywell Electronic Automatic Pilot. 
Yet this is but one of a number of M-H electronic 


controls in daily use in all war theatres 


ELECTRONIC CONTROL SYSTEMS 
for the AERONAUTICAL INDUSRTY 


SNTROL 


When the war is won, the same engineering ability 
that has put Minneapolis-Honeywell first in aircraft 
electronic control systems for bombers will be avail- 
able for the transport and cargo planes destined to 
occupy so important a place in our future life. 
Minneapolis-Honeywell Regulator Company, Aero- 
nautical Division, 2700 Fourth Avenue South, Minne- 


apolis 8, Minnesota. Branches in all principal cities. 
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two weeks, in order that these translations may be utilized to their full advantage. 
‘should be made by number, author, and title on the regular Library book request cards. Because 
| of the many requests for these translations, no more than five copies may be borrowed at one time 
by one organization. 
_ The translations have been reproduced from typewritten copy and the number of pages in 
h is indicated at the end of each reference. Bibliographic information has been taken directly 
from the translations. Photostatic copies are also available at the usual library rates. 
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British Air Ministry Translations 


The list below supplements those published in the June, September, October, and November, 
1943, and January, 1944, issues of the d4eronautical Engineering Review. 

Aeronautical companies and other organizations may borrow copies of these translations 
through the facilities of The Paul Kollsman Library upon application by the company librarian. 
Because of the importance of this material, the regular library loan period has been extended to 
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PARTS FOR 
AIRCRAFT ENGINES 
Piston Rings 
Oil Sealing Rings 
Supercharger Rings 
Carburetor Parts 


‘Theo Piston Pins 
Counterweight Cheek Pins 
Machined Magnesium Parts 
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Hardened and Ground Parts 


ALTINIZED PARTS FOR 


PROPELLER ASSEMBLY 
Pi STO F S$ Machined Magnesium Parts 


Piston Rings 


PISTONS...PINS. EQUIPMENT FOR 
MAINTENANCE OF AIRCRAFT 
AND GROUND PARTS 


Pistons for Oxygen 
Compressor 
Piston Rings for Oxygen 
MeQuay-Norrie i is definitely air-minded. We are Compressor 
‘now suppliers of precision parts to the world’s Pins for Oxygen Compressor 


we Pistons for Air Compressor 
largest makers of aircraft motors. Our 34 years’ A Sp 


experience in precision manufacture enables us Piston Rings for Air 
to meet every demand of modern aviation for Compressor 
are invited. 


i Machined Aluminum Pistons 
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THROTTLE EQUALIZER MECHA- 
NISM fastened with Elastic 
Stop Nuts keeps throttle 
settings the same, even 
when the hull is distorted 
by heavy seas. 


Court ay of 
Higgins Industries 


They’re swift. They’re light. 
They’re crammed with 4,000 throb- 
bing horsepower that drives them, 
fighting like demons, through giant 
seas at breakneck pace. 


Naturally they take an awful beat- 
ing. 


Under such shock and vibration 
only the surest fastenings will hold. 
That’s why throughout Higgins 
Boats you'll see the famous red 
collar that marks Elastic Stop Nuts. 


These nuts hold fast in the face of 
the worst vibration. This is accom- 
plished by the elastic collar built in 
the head of the nut. This collar 


ENGINE BEDS. PT boats are a blasting mass of 
ower. Besides, stresses and strains make the 
ulls weave. So, to hold the engines tight and 

secure against vibration and other forces, they 

are fastened down with Elastic Stop Nuts. 


grips the bolt — presses itself be- 
tween the bolt threads and holds 
tight. The nut can’t wiggle. It can’t 
turn. It can’t shake loose. 


These nuts will work wonders in 
peacetime uses. They'll make prod- 
ucts safer, stronger and longer- 
lasting. They'll keep production 
equipment working with fewer in- 
spections, take-ups and replace- 
ments. 


Get the facts from our engineers. 
They'll gladly tell you about Elastic 
Stop Nuts and sit down with you to 
help work out any fastening prob- 
lem you have. 


ENGINE ROOM SIGNALS and 
engine controls center in 
this unit held firm and se- 
cure with Elastic Stop 
Nuts. 


ELASTIC STOP NUT 
CORPORATION 


Gentlemen: 

Torpedo boats must be 
built to stand terrific 
punishment — not only 
from heavy seas, but 
from vibration of en- 
gines, machine guns and 
depth charges. Precious 
time in maintenance and a greater sense 
of security are gained by the use of Elastic 
Stop Nuts at all vital points. Weight is 
also at a premium in PT’s as in aircraft 
and prohibits the use of more cumbersome 
and less positive locking methods. 


Yours very truly, 


PROJECT ENGINEER, HIGGINS INDUSTRIES, INC. 


ESNA 


TRADE MARK OF 
ELASTIC STOP NUTCORPORATION OF AMERICA 


ELASTIC STOP NUTS 


Lock fast to make things last 
UNION, NEW JERSEY AND LINCOLN, NEBRASKA 
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Accessories 


Oil Aeration. R.J.S. Pigott. This 
paper reports the results of a study of 
oil foaming. It is noted that oil foam- 
ing is the cause of a considerable 
amount of trouble both in aircraft 
flying at high altitudes and in ground 
vehicles. The conclusions drawn from 
the investigation are: (1) All suction- 
side resistance of either pressure or 
sump pumps must be reduced as much 
as possible. (2) Velocities in suction 
piping should be kept below 5 ft. per 
sec. at all points. Bends that cannot 
be eliminated should be of long radius. 
Valves and other restrictions must be 
avoided. (3) Spur-gear pumps can be 
improved by optimum exposure of 
teeth on the suction side, use of side 
pockets, and reduction of clearance. 
Without help, these pumps will not 
be good enough for the highest alti- 
tudes. (4) Oil tank pressurizing will 
provide boost for the pressure pump. 
(5) Centrifugal boosters are useful ex- 
cept with cold oil or with much aera- 
tion. For the pressure pump, the 
booster should be located directly at 
the oil tank, and for the scavenge 
pump, at the sump. Both must be 
drowned. (6) One form of positive- 
displacement rotary which is almost 
as good as a first-class centrifugal in 
low suction-side losses and satis- 
factory in thick oil or high aeration is 
available for fixes or new designs. 
Boosting is not needed. (7) Oil tank 
efficiency in the matter of air separa- 
tion varies with oil level and with 
scavenge pump pressure. Bad tanks 
vary from 16 per cent air to 3 per 
cent; good tanks, from 6 per cent to 
2 per cent, depending upon tank level 
and pump pressure. SAE Journal, 
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March, 1944, pages 73-86 (Transac- 
tions), 32 illus. 

Design of Aircraft Fuel Systems. 
Part I. CC. Stewart Brandt. The 
first of a series of articles on designing 
fuel systems for airplanes is concerned 
mainly with the establishment of 
basic design principles that provide 
for the elimination of vapor from the 
fuel system installations. Three fun- 
damental types of fuel systems are 
described and illustrated: (1) gravity, 
(2) low pressure, and (3) high pres- 
sure. Explaining the phenomena that 
lead up to vapor-locking conditions, 
the writer discusses methods of pre- 
venting vapor lock. He also outlines 
three ways of preventing vapor forma- 
tion: by means of (1) low-pressure 
vapor fuel, (2) fuel cooling, and (8) 
pressurizing the fuel tanks. In an 
examination of the third method, it is 
shown how the vapor can be removed 
somewhere in the piping system and 
how, alternatively, it can be removed 
at the tanks while the piping system is 
kept entirely free. 

The article mentions the facilities 
used by some companies and groups 
that are engaged in active research on 
the problem of vapor prevention. It 
also includes notes on the “aromatic” 
fuels and lists the variables that affect 
fuel during flight. Aero Digest, Febru- 
ary 15, 1944, pages 117, 118, 120, 122, 
130, 8 illus. 

Warming Up. A.G. Arend. Con- 
siderations in the development of 
portable electric heating apparatus for 
warming up aircraft engines before 
the take-off are discussed. Allowing 
the engine to idle until it warms up 
consumes fuel and subjects engine 
parts to wear for no useful purpose. 
Because of this, efforts have been 
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made to improve electrical installa- 
tions and to adapt them so that, with 
the assistance of a small portable set, 
the necessary heat will be available 
at all times. 

It is explained that, when artificial 
or external heating is applied, each 
engine is first covered with a tar- 
paulin. This is done by slipping the 
fabric into the space between the pro- 
peller and the engine without leaving 
any appreciable open spaces. At the 
bottom section of this cylindrical tar- 
paulin is a tubular mount into which is 
connected a flexible pipe line, which 
usually enters near the bottom of the 
engine itself so that the heat can rise. 
The flexible pipes, one for each engine, 
lead to the heating device mounted on 
wheels and standing on the ground. 
These pipe lines are specially insu- 
lated to minimize heat losses A 
cable from the nearest available power 
supply is connected to the sockets of 
the main power point. 

In order to accommodate various 
degrees of heating, different fuses and 
switches are provided to the interior. 
However, great care is taken to see 
that arcing is prevented so as to make 
the outfit explosion proof. Heating 
elements are provided in the form of 
groups of rods, the making and setting 
of which, to insure the maximum 
transference of heat, has been the sub- 
ject of intensive research. Flight, 
January 6, 1944, page 18. 

Black Light Aids War Fliers. A 
brief account of how fluorescent and 
phosphorescent materials, activated 
by low-wattage near-ultraviolet light, 
render instrument dials, charts, com- 
puters, etc., visible at comparatively 
low brightness levels. The pigments 
are incorporated in inks, paints, 
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= dimensions of the most 
ingenious parts of the mechanisms of 
today and tomorrow are all in vain if 
they do not hold their shape and di- 
mensions. 


In the many airplane parts in which 
Formica laminated plastic is used it 
does just that because of the following 
properties and characteristics. 


Formica is light in weight, strong for 
its weight, stable in dimensions under 
varying conditions of temperature and 
humidity, non-absorbent, non-corrosive 
and has good dielectric properties. 


Specifications verified in the labora- 
tory are proved by the test of superla- 
tive service in the wings over Europe. 
No doubt inquiry will show Formica 
is the stuff for many parts coming on 
your drawing boards. 


“The Formica Story” is a moving pic- 
ture in color showing the qualities of 
Formica laminated plastic, how it is 
made, how it is used. It is available for 
meetings of engineers and executives. 


THE FORMICA INSULATION CO. 
4636 Spring Grove Ave., Cincinnati 32, Ohio 
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plastics, and paper, depending upon 
the particular application. While per- 
mitting equipment to be identified in 
darkness by dark-adapted eyes, the 
low intensity of the “black” light 
shed by these materials keeps the bril- 
liance of the objects so low that the 
illumination cannot be seen a few feet 
from the plane. Air Pilot & Tech- 
nician, February, 1944, page 25, 1 
illus. 


Design and Installation of Pulleys 
and Pulley Brackets. Hal R. Linder- 
felt. This article deals with the gen- 
eral aircraft applications of the Tin- 
nerman alignable pulley bracket. Ex- 
plaining the construction, operation, 
and advantages of these brackets, it 
describes the various combinations of 
pulleys which may be used in conjunc- 
tion with them and the different in- 
stallations that are possible in an air- 
craft structure. It also covers the de- 
sign of support brackets for the in- 
stallations. The results of loading 
tests to determine the ultimate 
strength and fatigue resistance of 
several sizes and types of alignable 
pulley brackets are reported, and de- 
tails are given on a special testing ma- 
chine devised for the purpose. 


In addition to possessing all the ad- 
vantages of the self-aligning pulley 
bracket, the alignable pulley bracket 
can also be locked in position after it 
has automatically aligned itself with 
the cable under load. It may be used 
either in tension or compression and 
loaded concentrically or eccentrically. 
When in compression, the brackets 
are aligned by hand and locked by 
tightening the mounting bolt. The 
design consists of a base and lock, an 
Alclad strap to which the pulley is 
bolted with an axle bolt, a special 
hanger bolt with which the pulley 
bracket is mounted to the supporting 
structure, and optional Alclad cable 
guards. Aere Digest, February 15, 
1944, pages 82-86, 218, 14 illus. 


Comparison of Hydraulic and Elec- 
trical Accessory Systems in Aircraft. 
W. C. Trautman and R. E. Middle- 
ton. Hydraulic and electrical sys- 
tems are compared under the follow- 
ing heads: (1) A comparison of the 
individual components of each system 
on the basis of weight in pounds per 
horsepower at various horsepower 
ratings and at efficiencies that are 
commonly used in aircraft practice. 
(2) A comparison of typical hydraulic 
and electrical accessory power-trans- 
Mission systems designed to perform 
an identical job in a modern airplane. 
The study was confined to 28-volt, 
d.c. electrical systems and 1,500-ft.- 
per-sec. hydraulic systems. 


It is concluded that hydraulic sys- 
tems have the advantage of lighter 
weight, particularly in the higher 
horsepowers, when compared with 
electrical systems, although each sys- 
tem should be used where it can con- 
tribute most to the efficiency of the 
airplane as a whole. SAE Journal, 
March, 1944, pages 95-99 (Trans- 
actions), 6 illus. 
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Pressure Control in Aircraft Hy- 
draulic Systems. Part II. Edward 
M. Greer and Lt. Comdr. Harry J. 
Mark. The second of a series of arti- 
cles on various control devices for air- 
craft hydraulic equipment. This in- 
stallment is concerned with pressure 
regulators or, as they are sometimes 
called, unloader valves. After ex- 
plaining the general functions and 
operation of unloader valves, the 
writers describe three principal types 
—those manufactured by Vickers, 
Ine.; Electrol, Inc.; and the Pacifie Di- 
vision of Bendix Aviation. The action 
of each of these pressure regulators is 
described in detail, and its character- 
istic advantages are indicated. Sche- 
matic diagrams supplement the ex- 


planations. Aviation, February, 1944, 
pages 126, 128, 133, 245-247, 7 
illus. 


Aerodynamics 


Solution of Biquadratic Equations. 
W.S. Brown. The writer notes that 
in applications of mathematics to 
aerodynamics the biquadratie or 
quartic equation is of frequent occur- 
rence. Although it can be demon- 
strated that any quartic equation is 
capable of algebraic solution, a formal 
solution is seldom, if ever, to be recom- 
mended. It is not possible to obtain 
any simple expressions for the roots 
in terms of the coefficients, and in any 
particular example the translation of 
the formal answer into numbers in- 
volves, in general, the extraction of 
the cube root of a complex quantity, 
or some equivalent process, so that an 
approximation is inevitable. For this 
reason numerical methods are almost 
invariably employed from the start. 
He then shows that a combination of 


algebraic and numerical methods 
affords, in general, a_ satisfactory 


method of solution. Aircraft Engi- 
neering, January, 1944, pages 14, 17. 


Zur Theorie des Tragenden Fliigels 
(On Wing Theory). I. Nikuradse 
and E. Mohr. The writers present six 
loosely connected essays that are 
offered with the hope that they may 
lead to further discussions on the sub- 
ject. The titles of the papers are: 
A General Statement on Potential 
Flows; Determination of Aerody- 
namic Forces; The Vortex Sheet; 
The So-Called Cauchy Principal 
Value; On Determination of the 
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Flow of the Vortex Sheet; 


The Main 
Problem. Luftfahrtforschung, Febru- 
ary 27, 1943, pages 48-56, 18 illus. 

Mathematical Analysis of the Verti- 
cal Dive. Max M. Munk. Mathe- 
matical formulas are worked out to 
determine the velocity of the vertical 
dive of an airplane with throttled en- 
gines. The treatment of the problem 
is also applicable to the free vertical 
fall of a bomb (provided that the 
velocity of fall does not exceed the 
velocity of sound) and to parachute 
jumps from great altitudes. Demon- 
strating the dominating effects in- 
volved in the problem, the author goes 
on to compute the differential equa- 
tion of the dive. The solution takes 
into account the variation of the div- 
ing velocity and also arrives at a con- 
clusion for the differences in effect if 
the dive is powered. Aero Digest, 
February 15, 1944, pages 114, 213, 
3 illus. 


Air Cargo 


Northwest Airlines Unfolds Epic 
of Its March to Help Save Alaska. 
This is the story of how Northwest 
Airlines accomplished the difficult un- 
dertaking of developing a new route to 
Alaska to solve the problem of supply 
for the Army. Avr Transportation, 
February, 1944, pages 7-10, 3 illus. 

Aspects of “Interchange” Need 
Study. E. J. Foley. In this article 
the writer discusses possible eco- 
nomical means of moving cargo be- 
tween two points not served by a 
single carrier. Solutions to the prob- 
lem suggested are the forming of a 
nationwide organization to handle all 
air cargo and the operation of one car- 
rier over another’s route—that. is, 
route interchange. American Avia- 
tion, February, 1944, page 74. 

Moving the Freight. An account is 
given of how the 39th Air Freight 
Wing is carrying out the ground 
handling of military air freight within 
the continental limits of the United 
States and at Edmonton, Canada. 
The functions of the Command, the 
training of its officers, and the princi- 
pal problems encountered are out- 
lined. Its accomplishments in de- 
signing special equipment and de- 
veloping efficient methods are also 
given. Aviation Maintenance, Febru- 
re 1944, pages 72-74, 166, 168, 9 
illus. 


Air Power 


Air Power in the Invasion. Brig. 
Gen. Henry J. Reilly. It is the 
writer’s contention that, if the com- 
ing invasion is to be successful, pres- 
ent concepts of air tactics must be 
changed and Allied air power must be 
concentrated for the primary purpose 
of affording direct support to ground 
and naval forces in the zone of battle 
contact. Pointing out the four condi- 
tions that limited military strategy 


during World War I, he shows how 
these conditions have all been changed 
by aviation. In addition, he offers 
four specific suggestions for the proper 
employment of aviation in support of 
the invasion and explains why he be- 
lieves the use of air power in the man- 
ner prescribed is vital to the success of 
the operations. The four rules sug- 
gested are: (1) Air power must use 
the elements of suprise by hitting at 
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unexpected places and by making 
feints; (2) air power must be used 
tactically as preparatory fire to break 
down the enemy’s defense works as 
much as possible before any attack 
starts; (3) after the battering of the 
invasion coasts, air power must assist 
in covering the landing and advancing 
troops with fire on every one of the de- 
fensive works ahead of the infantry 
and tanks; (4) wherever the invading 
troops are trying to go forward, there 
must be an accompanying bombing 
barrage not more than 200 yards 
ahead of them to keep the enemy in 
their defenses and fox holes. 

The writer also discusses his belief 
that the bombing of Germany’s cities, 
industrial plants, and communications 
will fail to bring about victory. He 
claims that, while it may diminish 
German strength, it brings about no 
decisive result and is a costly opera- 
tion for the Allies. Flying, March, 
1944, pages 21-23, 146, 150, 3 illus. 

Japs Face Air Pounding. Peter 
Masefield. Some comments regarding 
the growing air supremacy of the 
Allies in the Pacific. Touching upon 
two aspects of the Allies’ offensive, 
land-based and naval air power, the 
writer mentions several specific de- 
velopments in planes and carriers 
which are bringing the main Japanese 
islands within the range of continuous 
air attack. He also predicts that the 


air war against Japan will surpass the 


one against Germany. Canadian 
Aviation, February, 1944, pages 48, 
49, 62, 2 illus. 

Shortest Way Home. Col. Robert 
L. Scott, Jr. Some comments on the 
air war against Japan by the former 
commander of the American 23rd 
Pursuit Group in China. Reviewing 


the successful performance record 
chalked up by the allies despite 
limited equipment, the writer recom- 


mends that the quickest way to beat 
Japan is to have enough aviation sup- 
plies and equipment in China where 
they can be used against Japanese 
supply lines and home _ industries. 
Southern Flight, February, 1944, pages 
24-26, 48, 7 illus. 

Air Warfare in the Pacific. Hanson 
W. Baldwin. Continuing a series of 
air-war analyses, this article is con- 
cerned mainly with operations in the 
Pacific. It outlines the probable 
course of Allied action in retaking 
Japanese-controlled islands and con- 
tains the assertion that air power alone 
cannot wipe out island defenses. The 
writer offers the opinion that it is not 
necessary to seize all the island bases 
of the Pacific, provided that they can 
be neutralized as enemy offensive 
bases. He believes that by the proper 
use of air and sea power certain 
points can be by-passed and bases 
seized nearer to Japan. 

In the European theater, the writer 
points out that the accompanying 


fighter has been found to be a rather 
effective answer to a German rocket- 
firing plane. Skyways, March, 1944, 
pages 32, 33, 74, 6 illus. 

The Air War in 1943. Major F, 
A. de V. Robertson. A review of 
British air operations during the year 
of 1943. Among the various phases of 
the air war covered are: the Battle of 
the Atlantic, the gradual diminishing 
of the submarine menace, and the 
introduction of the Coastal Conm- 
mand’s long-range bombers; the Afri- 
can campaigns, the conquest of Italy, 
and the development of Army-Air 
cooperation tactics; the growth of the 
bombing offensive against Germany, 
the Battle of the Ruhr, and the Battle 
of Berlin; and the transition from de- 
fensive to the offensive activity in the 
Pacific. In addition to noting the 
cooperative effort of British and 
American forces on various fronts, the 
author also emphasizes the impor- 
tance of combined operations among 
the air, land, and sea services. Flight, 
December 30, 1943, pages 725-731, 
17 illus. 

Air Power in Action. Tom Ashley. 
A review of Allied air action during the 
month of January, 1944. The report 
covers the air combat record on the 
Eastern-European, Italian, Balkan, 
Southwest Pacific, Mid-Pacific, North 
Pacific, Southeast Asiatic, and Chi- 
nese fronts. It is stated that attrition 
against both German and Japanese air 
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Water-Wash Paint Spray Booths! 
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requires that one man out of every 
fifteen employees at the Cannon plant be a full time inspector. He’s 


on our pay roll but he’s working for you. For it is up to him to see 
that anything you might reject never leaves our plant. 

He’s a top bracket man—keen and alert. His kind watches every- 
thing that goes on from receiving room, through parts manufacture 
and assembly up to shipping—farther even, snooping out possible 
weakness in the field. 

He saves you money—not only in inspection but in lower assembly 


costs, less trouble shooting, repairs and servicing. 


NEW TRAINING FILM ON SOLDERING 


An important training aid “Soldering Tips,” a 25 minute 
slide film with sound, giving step-by-step procedure in 
soldering contacts ...a companion film for “The Quick 
Disconnect,” available on request. Contact your Cannon 
Representative or write direct to the Factory, Dept. A-105. zi 
Cannon Electric Development Company, 3209 Humboldt caneeone 
Street, Los Angeles 31, California. 
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A large part of the aluminum sheet 
going into our airplanes is alclad. 
The strong alloy core is protected by 
G@ pure aluminum or highly corrosion- 


resistant, aluminum alloy coating. 


Introduced early in 1927 by Aluminum 


Company of America, alclad aluminum 
had already undergone intensive proving. 
Since then, seventeen years of severe serv- 
ice have shown it to be ideally suited to 
meet the conditions imposed by aircraft. 
It has high strength, with plenty of odds 
favoring long life. 

Alclad aluminum owes its superior corrosion 
resistance to two things: First, the coating 
material used is naturally highly resistant to 
corrosive attack. Then, where the core is ex- 


posed at the ends of the sheet, or is uncovered 
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by wear or scratches, the alclad coating still 
exercises a galvanic protective effect. 

Surprisingly enough, this protection extends 
to rivet heads, extruded stringers, nuts and 
other similar aluminum parts which are in 
contact with the alclad coating. Considerable 
data and seventeen years of exacting service 
demonstrate these facts. 

Government Specification Agencies have 
ruled on what constitutes adequate protec- 


tion. You should have this information. 


ALUMINUM COMPANY OF AMERICA, 2142 Gulf 


Building, Pittsburgh 19, Pennsylvania. 
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forces reached unprecedented propor- 
tions during this period, with com- 
bined enemy losses exceeding 1,500 
gireraft in 3 weeks against Allied 
losses of 600 planes. Southern Flight, 
February, 1944, pages 30, 33, 50, 1 
illus. 

Enemy’s Heart Bled White. Gen. 
H. H. Arnold. The Commanding 
General of the U.S. Army Air Forces 
explains the strategy of the Allied air 
offensive against Germany, tells how 
Jans were formulated at the Casa- 
Janca Conference, and describes how 
the bombing program is proceeding 
according to schedule. The phases of 
the strategic plan are summarized as: 
(1) building up the Eighth Air Force 
Bomber Command and the British 
bombing forces; (2) destroying the 
Luftwaffe; (3) knocking out key 
factories, communications centers, 
ete., to “fatally weaken” the German 
war machine; and (4) at the proper 
time invading the continent by com- 
bined operations for final victory. A 
few highlights in the carrying out of 
the program during the past year are 
reviewed, while factors that have de- 
layed its full execution are noted. 
Skyways, March, 1944, pages 26-29, 
76, 80, 10 illus. 


Germany’s Defense and the Luft- 
waffe. George Stromme. In this de- 
tailed appraisal of Germany’s air 
strength, a comprehensive descrip- 
tion is also given of her present air 
strategy. The article is divided into 
four separate sections: the first de- 
voted to an account of the pattern of 
current Luftwaffe raids on England; 
the second, to Germany’s ground de- 
fenses; the third, to her fighter tactics; 
and the fourth, to the disposition and 
numerical strength of her air forces. 
Included in the report is information 
relative to Germany’s lack of bomb- 
ers; the morale, caliber, and char- 
acteristics of Luftwaffe pilots; rocket 
projectiles used by the Germans; 
ruses and tricks employed by them in 
air battle; and the combat aircraft of 
the Luftwaffe. Western Flying, 
February, 1944, pages 44, 45, 96, 98, 
100, 102, 104, 106, 4 illus. 


Air Transport 


_British Overseas Airways Corpora- 
tion. The aircraft of the B.O.A.C. 
as of December, 1943, are listed by 
registration letters and names. Tabu- 
lations of the type and engines of each 
airplane are included. While not 
covering the North Atlantic Return 
Ferry Service Liberators, the list 
shows 44 British and 63 American 
planes in the B.O.A.C. fleet. The 
table is supplemented by notes on the 
allocation of the aireraft. The Aero- 
plane, January 14, 1944, page 41. 


The Flying Dutchmen Will Fly 
Again. A. A. Boon Hartsinck. A 
chronological account of the history 
and development of the foyal Dutch 
Airlines and its affiliate, the Royal 
Netherland Indies Airways. Data 
are included on the founding of the 


PERIODICALS 


Photograph Courtesy Oklahoma City Air Service Command 
Loading a jeep into the nose of a new Curtiss Caravan at the Oklahoma City Air Depot. 


two air lines, the gradual extension of 
their routes, the number of passengers 
and quantity of mail and cargo car- 
ried, revenue derived, government 
subsidies, aircraft types used, and 
wartime operations. Development of 
the Dutch airways systems is credited 
largely to the efforts and ability of one 
man, Albert Plesman. Indicating 
certain important differences in the 
general policies and organization of 
KLM and KNILM, the article also 
prognosticates that enterprising post- 
war operations will supplement the 
successful prewar record of the two air 
lines. Air Transport, February, 1944, 
pages 49-52, 55, 57, 60, 10 illus. 


China Clipper. Howard Waldorf. 
A biography of the China Clipper. 
The Martin flying-boat’s performance 
record is traced from the trial flight 
in 1934, through peacetime and war- 
time operations, to its current service. 
Figures are given on its specifications, 
operating and maintenance costs, in- 
come, number of miles flown, amount 
of express and mail carried, number of 
passengers transported, ete. Flying, 
March, 1944, pages 24, 25, 132, 134, 
3 illus. 


Personnel for Airline Engineering. 
R. Dixon Speas. The second in a 
series of three articles outlining the 
functions and organizational problems 
of air-line engineering departments. 
This article discusses the selection of 
air-line engineers, the indoctrination 
of the new engineer with the particular 
requirements of his job, methods by 
which department personnel may be 
kept informed of current engineering 
developments, and the question of 
remuneration. In developing the 
larger air-line engineering depart- 
ment, the author states that engineers 
who have specialized knowledge in the 
fields of electricity, hydraulics, heat- 
ing, ventilation, power plants, chemis- 
try, materials, construction, air-line 


service, and other related subjects, as 
well as aerodynamics and _ aircraft 
structures, are preferable to those who 
are generally acquainted’ with all 
problems of operation and mainte- 
nance. 

The three factors considered to be 
most important in the personnel 
problems of an engineering depart- 
ment are summarized as _ follows: 
(1) The personnel should be thor- 
oughly acquainted with the practical 
phases of problems to be considered. 
(2) The engineer must be encouraged 
to maintain knowledge of current 
aeronautical developments and of the 
progress being made in all related 
fields. (3) A systematic advance- 
ment program in financial renumera- 
tion and organizational responsibility 
must be provided. Air Transport, 
February, 1944, pages 62, 65, 66, 6 
illus. 


Chile’s Air Transport. John C. 
Ross. Some comments with regard to 
the progress and present status of air 
transportation in Chile. The dis- 
cussion includes: the number of air- 
line miles in Chile; the routes serviced 
by Panagra and Linea Aera Nacional 
(LAN), Chile’s two air lines; statistics 
showing the growth of Chilean air 
transport during the past few years; 
topographic and climatic problems 
peculiar to the country; and the 
government’s efforts to promote avia- 
tion. Flying, March, 1944, pages 67, 
68, 170, 5 illus. 


Water in Maintenance and Pas- 
senger Comfort. This article deals 
with the need and methods for con- 
ditioning water, used both for air-line 
passenger comfort and for the mainte- 
nance of transport planes. Outlining 
several problems concerned directly 
with the quality of water used on air- 
craft, it prescribes possible means of 
eliminating these problems. Impuri- 
ties found in water and their effects 
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HOW WESTINGHOUSE SERVES THE AVIATION INDUSTRY 


of everlasting youth 


This is the spring that helps bring “blind” flyers home—sink 
lurking subs—blast enemy planes out of the sky. 

Smaller in diameter than a pencil . . . made of special bronze 
alloy, it never “‘sets”, retains its tension always. Used in Westing- 
house instruments, it makes possible close calibration, and keeps 
that calibration uniform, permanently. 

Made by a special process developed by the Westinghouse 
Meter Division, these tiny spirals are precision-made to extremely 
close tolerance. 

Their structure is held absolutely uniform throughout their 
manufacture. Rigid torque inspections and individual tests assure 
correct tension characteristics. 


These ageless springs are only one of many outstanding 
features of the complete line of instruments made by Westing- 
house for the aviation industry. For additional information . 
help in solving your instrument problems, phone your nearest 
Westinghouse office. Or write Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa., Dept. 7-N. J-94602 
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AVIATION 


For plane, plant and port—Westinghouse builds a complete line of electrical equipment... 


wr Send for our new book on X-RAY INSPECTION—B-3159. It's packed with practical, 
re understandable, question-answering information on how and where to use x-ray—how 
to set up an x-ray department—how to select the right equipment—range of equipment 
available . . . or, if you want fast action on your problem, call your nearest Westinghouse office 
and ask for an X-ray Specialist. He’ll respond promptly and competently. 


> One reason for the dependable accuracy of Westinghouse AIRCRAFT INSTRUMENTS 
4 is their hard, tough pivots. Made by a special process, these pivots resist blunting. . . 

protect careful calibrations. Every manufacturing step is carefully controlled. Honing 
pressure is precisely regulated. Pivots are tumbled to relieve stress and set grain structure. A 500- 


to-l contour enlargement of each point is carefully inspected. Photomicroscopic studies and hard- 
ness tests check uniformity. 


“ae 4 to 24 kv-a of current-carrying capacity is released by every CAPACITOR Kv-a 
—_ installed. That's why aircraft manufacturers should investigate how CAPACITORS 
will give them more production from present power supplies . . . eliminate dangers 


incident to overloaded systems . . . improve lighting and motor performance . . The PRECIPITRON 
rates special consideration by precision parts manufacturers. Installed in the plant air circulating 
system, it removes 90% of all harmful dust and dirt particles—down as fine as 1/250,000 of 


an inch in diameter. Contrast this with the best mechanical filters that remove only 25% of air-borne 
dust and dirt. 


/ 4, BUS DUCT is the ideal overhead distribution system for aircraft plants. It’s easy to 

= install . . . permits rearrangement to handle shifting loads . . . can be easily converted 

to peacetime operations. And it saves critical materials. A recent installation required 

58,000 less pounds of copper, and 114,000 less pounds of steel than the most economical alternate 
system. Get the BUS DUCT story today—write for B-3286. 

Literature mentioned in ‘Plane Talk”’ . . . additional information on any item can be secured 


from any Westinghouse office, or by writing Westinghouse Electric & Manufacturing Company, 
Dept. 7-N, East Pittsburgh, Pa. 
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are reviewed. Methods of treating 
the water are discussed under the 
following headings: boiler com- 
pounds; heating; external softening 
(chemical aciditives); Zeolite process 
(exchange-silicate method);  distilla- 


tion; and miscellaneous. Data on the 
cost of equipping air-line stations with 
water softeners, sand filters, and taste 
filters are included. Air Transport, 
February, 1944, pages 74, 77, 79, 
1 illus 


Airplane Descriptions 


Hawker “Typhoon” Single-Seater 
Fighter. Following a visit to one of 
the faetories of the Gloster Aircraft 
Company, Ltd., the writer describes 
the construction and performance of 
the latest Hawker Typhoon single- 
seater fighter. As a prelude to the 
description, a brief historic outline is 
given of the development of this plane, 
which is designed around the Napier 
Sabre 24-cylinder, 2,000-hp. engine. 
Both the design and production of the 
plane are discussed and its general 
specifications are listed. The Engi- 
neer, January 28, 1944, pages 66-68, 
2 illus.; Sheet Metal Industries, Febru- 
ary, 1944, page 293. 


Armstrong-Whitworth Albemarle. 
A study of the design, construction, 
and characteristics of the Albemarle. 
The description covers three versions 
of this twin-engined midwing mono- 
plane—bomber, special transport, and 
glider tug. Features that are stressed 
are the fact that the Albermarle is the 
heaviest and only operational British 
aireraft fitted with a tricycle under- 
carriage, the almost exclusive utiliza- 
tion of wood and steel, the compound 
structure that lends itself to easy 
assembly, and the subcontracting of 
every part of the aircraft without the 
supervision of a parent company. 
Specifications are listed. Flight, Janu- 
ary 27, 1944, pages 87-91, 8 illus; 
“The Armstrong-Whitworth ‘Alber- 
marle’ Transport Aircraft,” The Engi- 
neer, February 4, 1944, pages 96- 
100, 15 illus.; “The ‘Albemarle’ 
Glider-Tug Aeroplane,” Engineering, 
February 4, 1944, page 87, 2 illus.; 
“The Armstrong-Whitworth A.W. 41 
Albermarle I and II,’’ The Aeroplane, 
January 28, 1944, pages 98-100, 8 
illus. 


Avro York Transport. Descriptive 
data and specifications are given on 
the Avro York, civil transport version 
of the Lancaster bomber. Designed 
to meet the immediate need for pas- 
senger-freight transport, the York can 
be converted from passenger plane to 
freighter, or vice versa, within 24 
hours. Its maximum pay load is re- 
ported to be 10.5 tons for a range of 
500 miles, diminishing to a load of 
4.2 tons for a range of 3,000 miles; 
maximum speed of 300 m.p.h.; and 
maximum cruising speed, 275 m.p.h. 
Like the Lancaster, the York can be 
equipped with either Rolls-Royce 
Merlin or Bristol Hercules engines. 
Attention is called specifically to the 
loading ramps carried in the aircraft 
and the arrangement of the interior 
and controls. Flight, January 20, 
1944, pages 7, 75, 4 illus.; ‘“The Avro 


York Transport,” The Aeroplane, 
January 28, 1944, pages 105, 106, 6 
illus. 


Fighter Contrasts. Design charac- 


teristics of the British Hawker Hurri- 
cane and the Russian Lagg-3 are com- 
pared and discussed. Fuselage strue- 
ture, wings, landing gear, hydraulic 


systems, and armament are among 


the points included in the comparison. 


Air Tech, March, 1944, pages 28, 
29, 2 illus 

The Hawker Typhoon. C. M. 
Poulsen. <A detailed examination of 


the Hawker Typhoon’s aerodynamic 
and structural characteristics. Fea- 
tured in the report are descriptions of 
the fuselage accessibility, wing struc- 


ture, engine accessories, and cannon 
mountings. The writer stresses the 
point that, despite the deceptive ap- 
pearanc its thick wings and 
radiator-housing under the nose, the 


Typhoon is aerodynamically efficient. 


A two-page schematic drawing illus- 
trates the design and construction of 
the plane. Flight, January 20, 1944, 
pages 61-68, 18 illus. ‘Typhoon 
Production,” The Aeroplane, Janu- 


ary 21, 1944, pages 64, 65, 3 illus. 
Lloyd Stearman Prepares Postwar 
Family Airplane. Brief specifications 
are given of a postwar family. air- 
plane revealed in an interview with 
Lloyd Stearman, chief engineer of the 
Aircraft Division of Harvey Machine 


Company. The proposed design calls 
for a ir-passenger, pusher-type, 
midwing, twin-boom plane having a 
range of 600 miles, cruising speed of 


150 m.p.h., and a landing speed of 
40 m.p.! In addition to the pilot 
and three passengers, the craft would 
earry 150 lbs. of baggage. Designed 


for a 200-hp., six-cylinder engine, the 
plane would weigh 2,550 Ibs., have a 


ceiling of 20,000 ft., and have a 


The Armstrong-Whitworth Albemarle. 


sance monoplane of composite-wood and metal construction has a maximum speed 0 
It has a range of 1,300 miles and carries a 


more than 250 m.p.h. at 10,500 ft. 


fuel consumption of approximately 1} 
miles per gal. of gasoline. The wing 
span is 38 ft., and other features jp. 
clude a tricycle landing gear, fixed 
slots on the wings and a simplified 
control system. American Aviation, 
February 15, 1944, page 34, 1 illus. 

A Survey of Nazi Fighter Develop. 
ment. H. J. A. Wilson. Following an 
outline of how the Luftwaffe was 
organized and developed, the evoly 
tion of German fighter planes is de. 
scribed. The progress in the develop. 
ment of these planes between Febry- 
ary, 1933, and March, 1942, is shown 
in tables giving the engine horse. 
power and the speed, climb, ceiling, 
range, and armament of outstanding 
models for different periods. Aero. 
nautics, February, 1944, pages 28-35, 
22 illus. 

North American’s B-25C and D 
Bomber. Parts I and II. N. § 
Houston. The development of the 
B-25 Mitchell is traced and design 
and assembly details of the latest ver- 
sions of this medium bomber are re- 
vealed. Itis noted that a recent model 
of the B-25 has a shorter nose section 
of all-metal construction. The nose 
armament includes a 75-mm. cannon 
and two 0.50-caliber machine guns. 
Part I covers the design and assembly 
of the wings, fuselage, and landing 
gear. Part II includes descriptions of 
the oil, fuel, hydraulic, electrical, 
and brake systems. Automotive and 
Aviation Industries, February 1, 1944, 
pages 26-31, 56, 15 illus.; February 
15, 1944, pages 34-37, 74, 9 illus. 

The Luftwaffe—1944. A. compen- 
dium of German aircraft in current 
use. Photographs are accompanied 
by brief descriptive data. The planes 
shown include: the Junkers Ju 52, 86, 
87, and 88; the Messerschmitt Me 
109, 110, 210, 323, and bomber version 
of the 110 fighter; the Focke-Wulf 
FW 189, 190, and 200K; the Dornier 
Do 215 and 217E; the Henschel Hs 
126; the Fieseler Storch; the Blohm- 
Voss BV 141; and the Heinkel He 
111, 111K5, 115K2, 177, and the 
Balloon Fender version of the He 111. 
Skyways, March, 1944, pages 38-49, 
31 illus. 

The Boeing B-17 Flying Fortress. § 
An analysis is made of the structural 
features of the B-17. Major assembly 
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British Off 
This twin-engined British bomber reconnals- 
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Let’s be realistic. Many have 

prophesied, ourselves included, the 

. future vastness of air transporta- 


tion. The industry well knows its 
great possibilities. But the most 
pressing problem in aviation will 
be to make sure that all transports, 
large and small, fly full. 

The full transport is the key to 
expansion because it provides that 
margin of profit which makes pos- 


sible reduced rates—and, in turn, 
more business. First class mail by 
air, the opening up of new cargo 
possibilities, the establishment of 
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goals which will provide increased 
public usefulness and acceptance. 
All are within reach and can be 
made actualities of the near future. 

As an engine manufacturer, our 
contribution is operating economy. 
The aircraft designer can rely on 
Wright engines to operate on less 
fuel and cost less for maintenance. 
And because they weigh less than 
comparable powerplants, they pro- 
vide a profitable payload bonus. 

Wright Cyclones pay their way. 
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Cyclones Save 3 Ways 


LESS WEIGHT—MORE PAYLOAD 
LOWER FUEL CONSUMPTION 
REDUCED MAINTENANCE 
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Airrtane manufacturers 
are keeping a constant look-out 
for practical means of reducing the 
empty weight of aircraft. One ex- 
ample of this is the uncamouflaged 
Boeing Flying Fortresses, now 
being delivered without war paint 
in accordance with the War De- 
partment’s recent directive. This 
change lightens each big bomber 
by some 60 pounds, adds several 
miles per-hour speed. All this can- 
not be measured in terms of 
money. But on commercial planes, 
weight saved and increased rev- 
enue are synonymous. [lere at 
Colonial Airlines, we estimate that 
every pound saved is worth $400.00 
throughout the first five years of 
the life of a plane.” 


SEND FOR BOOTS 
WEIGHT-SAVING BOOKLET TODAY 


Comparative weights of various types of 
self-locking nuts comprehensively re- 
viewed for the convenience of aircraft 
designers, engineers, operating and main- 
tenance personnel. Copy will be sent you, 
free, upon request. 


BOOTS NUTS SAVE UP TO 60 LBS. PER PLANE 
WING-STYLE NUTS 


e Much lighter but tougher thane Can be used over and over with- —IN CHANNEL 
other nuts. out the accelerated locking loss 
is i » of th 
In wartime specified for all types of other nuts. 
of military aircraft. e “Outlast the plane.” Self-Locking Nuts—set in 


straight or curved chan- 


e In peacetime will be standard @ Approved by all government if din assembly 
ne ‘orspee inass 


fastenings on commercial planes. aviation agencies. 


SELF-LOCKING NUTS 


Boots Aircraft Nut Corporation, General Offices, New Canaan, Conn., Dept. B 
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Use this G-E 
AUTOTRANSFORMER 


to supply the proper voltage 
for instrument and indicator 
lighting... 


AERONAUTICAL 


ENGINEERING REVIEW—APRIL, 


Aircrartt DESIGNERS... here’s help 


in utilizing your a-c power source 


to fullest advantage 


TO INCREASE EFFICIENCY 
\ SAVE WEIGHT 


OU can use these autotransformers to supply 

indicator and instrument lights on combat 
planes that convert (by means of rotary equip- 
ment) part of their generated d-c power to a-c for 
operation of various a-c instruments and acces- 
sories. Thus, the already available excess a-c power 
can be used to profitable advantage. 


Replace heavy, space-stealing resistors—Be- 
cause aircraft instrument and indicator lights 
operate just as well on a-c as d-c, use of these 
autotransformers eliminates the need for resistors, 
formerly applied in series with the plane's bat- 
tery, to reduce the available d-c voltage to the 
proper level. 


Increased efficiency—Not only are these auto- 
transformers lighter in weight and smaller in size 
than the resistors they replace, but they are also 


& GENERAL 


SAVE SPACE 


Small: 214 by 314 by 1/2 inches 
Lightweight: 13.6 ounces 


much more efficient. The only losses occur in the 
transformer itself—these are negligible, com- 
pared with power losses when resistors are used. 


Wide range of operation—These autotransformers 
are suitable for operation at any altitude up 
to 60,000 feet, and in temperatures from —40 
to 140 F. They are available in two ratings—one 
for 26-volt input and one for 115-volt input, 
both 400 cycles, single phase. Each rating pro- 
vides a 30-volt-ampere output at 3.0/1.5 volts. A 
1.5-volt tap makes it possible to reduce the 
amount of light in the cockpit; also prevents 
premature lamp failure from overvoltage when 
only a few lamps are in operation. 


For full information, ask for the complete set 
of illustrated bulletins offered at the right. 
General Electric Company, Schenectady 5, N. Y. 


ELECTRIC 


403-65-5219 


t 
SVSTEMS 
TRANSFORMERS 
a and Instruments 
: Bors i 
\ Starting vibrators and. 
ignition boosters 
7 * 
j 
/ 
KEEP POSTED—Send for your 
copy of “SPECIALTY TRANS-. 
FORMERS FOR AIRCRAFT.“ 
. Keeps you up to date on G-E 


Amazing! 


@ When Barney Oldfield drove the 
Winton Bullet faster than ‘‘a-mile-a- 
minute,” the public rubbed its eyes. 
The widely heralded “Dawn of a New 
Era” was at hand. 


The automotive industry cast off its 
swaddling clothes and became an in- 
dustrial giant. New jobs were created. 
Good roads, service stations, suburban 
developments, central schools, trans- 
continental travel, new trading centers 
—all sprang up in the magic trail of 
the motor car. 


And—back of it all was the quantity pro- 
duction of soundly-engineered, interchange- 


Incredible! 


able, standardized, precision-built parts. 


That is what cut costs. That is what 
assured uniform quality. That is what 
enabled the industry to put good-look- 
ing, efficient, comfortable, low-cost 
transportation into the hands of three out 
of four families in this country, and build 
up a billion dollar trucking industry. 


Eaton engineers worked closely with 
the pioneer automotive -engineers in 
the startling development of most of 
America’s great cars and trucks. 


Eaton and the automotive industry— 
still working together—are now engaged 


Miraculous! 


full time in war work—testing and 
proving many new methods—new ma- 
terials—new production and engineer- 
ing ideas that will beget revolutionary 
advances in automotive design when 
peace returns. 


It is an honor to be associated with an 
industry that refuses to stand still. 


EATON 


EATON MANUFACTURING COMPANY 
General Offices: Cleveland, Ohio 


PLANTS: CLEVELAND e DETROIT « SAGINAW 
MARSHALL+ BATTLE CREEKs VASSAR+ MASSILLON 


SUPPLIERS OF FINE PRECISION PARTS TO THE AUTOMOTIVE AND AIRCRAFT INDUSTRIES FOR MORE THAN THIRTY YEARS 
—NOW, AND TILL VICTORY IS WON, DEVOTING OUR ENTIRE FACILITIES AND RESOURCES TO WAR WORK. 
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and subassembly breakdowns are in- 
eluded in the article, which contains 
illustrations and drawings of the com- 
ponent parts of the bomber. The 
description covers the fuselage, wings, 
engine nacelles, empennage, and land- 
ing gear. Air Tech, February, 1944, 
pages 15-22, 68, 23 illus. 


Airports 


Airparks for Tomorrow. Don 
Forbes. Additional landing facilities 
for postwar private airplanes are en- 
visioned. Explaining the feasibility 
of his plan, the writer proposes ‘‘air- 
parks” for metropolitan as well as 
suburban and _ rural communities. 
These airparks would consist of two 
graded landing strips about 1,500 ft. 
long, with clear approaches set at 
right angles to each other in the shape 
of either an ‘‘L” or a “‘T.”’ Western 
Flying, February, 1944, pages 52, 53, 
4 illus. 

Airfield Saturation. A commentary 
on the growing number of airfields in 
Britain. While the increasing diffi- 
culty of finding suitable sites is 
pointed out and the restrictive factors 
in site selection are discussed, it is 
affirmed that the landing-field re- 
quirements of both the R.A.F. and 
the U.S.A.A.F. in Britain are being 
met. Flight, January 21, 1944, page 
73. 

Maintenance of Airport Lighting 
System. C. R. Seybold and R. C. 
Blatt. As a prelude to a discussion on 
the maintenance of field-lighting sys- 
tems for airports, the chief forms of 
airport lighting are described. They 
are boundary or perimeter lighting, 
contact or runway lighting, and a 
modern combination of these known as 
ANC lighting. The electrical equip- 
ment found in the transformer vault 
of an airport provided with an ordi- 
nary series system is listed and the 
operation, inspection, and mainte- 
nance of this equipment are described. 
A schedule for servicing airport-light- 
ing equipment is shown. Aviation 
Maintenance, February, 1944, pages 
68-71, 144, 146, 148, 150, 152, 154, 
156, 158, 160, 162, 164, 15 illus. 

Three Proposed Airports. Details 
on three projected civil air bases in 
England are reviewed. Encompass- 
ing facilities for both landplanes and 
marine aircraft, the sites selected for 
the transatlantic terminals are South- 
ampton, Portsmouth, and More- 
cambe. Flight, January 27, 1944, 
pages 103, 104, 1 illus. 


Armament 


_Fabrication of the T-1 Bombsight. 
Franklin M. Reck. How the AC 
Spark Plug Division of General 
Motors, in cooperation with Sperry, 
undertook to redesign and produce 
the British T-1 bombsight is related. 
The bombsight was developed in 
England to meet the conditions of 
British bombing operations, being 
characterized by an ability to adjust 
itself automatically to changes of 


PERIODICALS 


The irregularity of re- 
cetpt of publications from 
abroad necessitates the re- 
view of articles in issues 
several months late. This 
is done to provide readers 
with information regard- 
ing foreign technical prog- 
ress as soon as the issues 
are available in the United 
States. 


altitude, speed, pitch, and roll. It is 
most effective at altitudes below 20,- 
000 ft. and is adapted for night bomb- 
ing. The steps taken in redesigning it 
for American quantity production are 
outlined, including the fullest possible 
use of aluminum, reduction of the 
weight from 85 lbs. to 55 lbs. and the 
number of parts from 1,120 to 840, 
and employment of high-pressure die 
casting throughout. The design was 
divided into subassemblies, each ca- 
pable of being made and tested as a 
unit, and production of entire units 
was arranged with some 15 or more 
subcontractors. Manufacturing proc- 
esses consist of three main operations 
—the machining of parts, the build- 
ing of subassemblies, and the final 
assembly. 

Each of these operations is de- 
scribed, as well as the construction of 
the bombsight and the method of 
using it in flight. Brief comments are 
made about the driving mechanism, 
another important contribution of 
the AC organization, and a compari- 
son is made of the T-1 bombsight 
with the Norden and other units. 
Aero Digest, February 1, 1944, pages 
118, 120, 3 illus. 


Big Guns of Air Combat. Louis 
Bruchiss. The ultimate caliber of 
guns that aircraft will carry is dis- 
cussed. Reasons for mounting artil- 
lery-type cannon on airplanes are 
reviewed. It is stated that aircraft- 
mounting rifled guns of artillery 
caliber will probably be of the multi- 
engined special-purpose types. The 
advantages that the rocket-tube pro- 
jector has over its rifle-tube com- 
petitor are outlined. It is noted that 
there is no recoil in the rocket tube 
and this precludes the necessity for 
building up a heavy gun with ac- 
companying breechblock and a rigid 
mounting. A rocket-gun tube might 
be made of plastic material and weigh 
perhaps no more than 15 lbs., yet 
would project a 6-in. rocket shell 
loaded with the equivalent explosive 
content of a conventional 6-in. shell. 

Compared with the weight of a 6- 
in. cannon, the weight of a rocket 
gun would be insignificant. The sav- 
ing in weight with a rocket gun would 
also result in a greater ammunition- 
carrying capacity. The writer pre- 
dicts that in lieu of increased caliber 


59 


of rifled guns on warplanes, rocket 
guns will gradually supplant all pres- 
ent aircraft weapons. Air Tech, 
March, 1944, pages 33-35, 80, 10 
illus. 

Battle Wagons for Bombing. Capt. 
Burr Leyson. The writer reviews 
the trends of armament development 
in American aircraft and discusses the 
indications that show that American 
planes will eventually be equipped 
with fire power of intensity and range 
approaching that of the so-called 
aerial battleship. Relaying the Ger- 
man report that, in the Schweinfurt 
raid, the U.S. Army Air Forces em- 
ployed Flying Fortresses in which the 
normal load of bombs was replaced by 
additional armament and crew, he ex- 
plains the weight limitations of fire- 
power installations in aircraft and 
describes how increased fire power and 
the use of heavy-caliber cannon in 
bombers will affect air-combat tactics. 
Estimating the fire power of various 
guns in foot-pounds of striking force, 
he investigates the results of installing 
37-mm. Type F cannon on aircraft 
and gives available information about 
the 75-mm. cannon mounted in B-25 
Mitchells. The writer’s observations 
also include comments on the new 
B-29 and the XB-15—a Boeing proto- 
type tested in 1937—and on the solu- 
tion to the problem of the heavy can- 
non’s slow rate of fire power through 
centralized fire control. Skyways, 
March, 1944, pages 30, 31, 68, 70, 
95, 99, 8 illus. 

Rockets as Air Weapons. Willy 
Ley. Reference is made to the rocket 
weapons that the Germans are mount- 
ing in or on the wings of planes. It is 
stated that, while these are formid- 
able weapons against a formation, this 
does not necessarily imply that they 
are effective in aerial combat. Early 
developments in rockets for aerial 
combat are sketched. In order to 
discuss the advantages and disad- 
vantages of highly developed guns as 
compared with rockets, some space is 
devoted to a description of customary 
armament. The average performance 
of various airplane weapons is shown 
in tabular form. Advantages that 
seem to be inherent in aerial rocket 
weapons are outlined. Air Tech, 
ee 1944, pages 24, 25, 65, 6 
illus. 


Avigation 


Prologue to Commercial Trans- 
Polar Navigation. Tappan Collins. 
Following general remarks concern- 
ing the adaptation of the old science 
of navigation to the new science of 
avigation, it is stated that air travel, 
especially over the polar regions, has 
necessitated a new concept of the 
problems of position and direction. 
The writer notes that the rotary mo- 
tion of the earth and of airplanes fly- 
ing around it must be taken into con- 
sideration and that direction becomes 
a vector of rotation. Position makes 
itself the rational determinant, tak- 
ing its definition in terms of angular 
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displacement about the defined axis 
rotation. It becomes necessary to 

uce a spherical projection that is 
not a compromise, as earlier plane pro- 
jections used in cartography have 

n. It is stated that as long as 
dead-reckoning problems must be in- 
eluded, they can be reduced to simple 
exefcises in strictly rectangular co- 
ordinates, uniform in scale, by align- 
ing them to the intended track. 
Special plotting sheets can be elimi- 
nated. Parallels and meridians can 
be replaced by calibrated great-circle 
tracks between principal cities. The 
important feature of radio direction- 
finding is its disregard for any settled 

tems of terrestrial coordinates. 
urther development of such aids for 
avigation is visualized. Aero Digest, 
February 1, 1944, pages 52, 58, 220, 
922, 2 illus. 


Bearings 


Oel- und Wasser-Aufnahme von 
Hartgewebe-Lagerbuchsen (Absorp- 
tion of Oil and Water by Plastic Bear- 
ings). Rudolf Nitsche. Oil and 
water, which are used to lubricate and 
cool plastic bearings, cause the plastic 
material either to swell or to shrink 
and so affect the operation character- 
istics of such a bearing. This problem 
has become of greater importance 
since cellulose fabric has replaced 
cotton fabric as a filler. The article 
gives the results of experiments in 
which plastic bearings made with 
cotton fabric and with cellulose fabric 
were immersed in spindle oil and in 
water in order to draw conclusions, 
from the eventual swelling or shrink- 
ing, on the behavior of the bearings 
under operational stress. Kunststoffe, 
January, 1943, pages 11-14, 4 illus. 


Vergleichende Versuche an Lager- 

alen aus Kunstharzpresstoffen 
(Comparative Tests of Plastic Bear- 
ings). E. Heidebroek and H. Zickel. 
Areport on comparative tests of vari- 
ous plastic bearings by means of a 
bearing-testing machine under actual 
Operation conditions. The testing 
arangement and the various plastics 
tested are discussed, as are the character- 
istic values used to form an opinion of 
these materials. The test results show 
that it is erroneous to assume that 
fesins and fillers may be mixed 
at random. With consideration 
for the necessary safety factor, it is 
shown that among the most useful 
combinations of resin and_resin- 
ous materials with normal oils, 
load limit of 30 kg. per sq.cm. 
(40 kg. per sq.cm. at the most) may 
be considered as the maximum value. 
Kunststoffe, October, 1943, 
243-249, 13 illus. 


pages 


Business and Finance 
’43 Output Doubled the Miracle. 


Herb Powell. A detailed report on 
the aircraft production of the United 
tates for the year 1943 in terms of 
Units, pounds, and dollars. The sum- 


PERIODICALS 


The views and opinions 
expressed in this section 
are exclusively those of 
the writers or publications 
named. They are in no 
case to be construed as 
those of the Aeronautical 
Engineering Review or the 
Institute of the Aeronauti- 
cal Sciences. 


mary gives comparisons with 1942 
figures and also includes speculations 
with regard to the expected produc- 
tion for 1944. Records set by several 
individual companies and groups of 
companies are noted. A table lists the 
1943 monthly aircraft production by 
units and weights; a graph portrays 
the 1943 gain in air-frame poundage, 
combining weight and unit-output 
lines; and a chart illustrates the con- 
stant increase of United States war- 
plane production in units, pounds, and 
dollars from 1941 through 1944 (with 
the amount for the last year esti- 
mated). Aviation, February, 1944, 
pages 112-114, 251, 253, 254, 255, 
257, 3 illus. 

Why Not a Peace Consumption 
Board? Dorothy Thompson. The 
third of a series of articles by writers 
in the field of political, social, and in- 
dustrial economics gives praise to the 
nation’s achievements in industrial 
production for war. The causes of 
depressions are analyzed, and poten- 
tial peacetime markets are surveyed. 
Stating that the solution of postwar 
economic problems lies in developing 
new domestic markets and new prod- 
ucts, the writer suggests that the es- 
tablishment of means for collective 
consumption is a way to create a de- 
pendable market. National, state, 
and local planning is urged for the 
purpose of turning the nation’s great 
productive capacity from war goods 
to the building of private and ccllec- 
tive assets of permanent worth. It is 
suggested that a Peace Consumption 
Board, under the direction of leaders 
comparable with the heads of the 
W.P.B. and functioning as efficiently 
as the War Production Board, be 
appointed to review all such plans and 
integrate the program. The kinds of 
work to be undertaken under such a 
program are outlined. Aero Digest, 
February 1, 1944, pages 54, 55, 124, 
126, 3 illus. 

Securities Gain—The Hard Way. 
H. L. Federman. The writer dis- 
cusses reasons for the steady rise in 
the equity interest in aircraft proper- 
ties. Explaining how the judicious 
use of low-cost capital made for larger 
returns on equity investments in spite 
of extremely low profit margins, he 
claims that the securities gains can be 
attributed almost completely to the 
effect of the leverage factor on earn- 
ings. To illustrate the position of the 
whole industry in this regard, the earn- 
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ings and market records of eight major 
aeronautical companies are examined. 
The group consists of Bendix, Boeing, 
Curtiss-Wright, Douglas, Martin, 
North American, Sperry, and United 
Aircraft. 

An accompanying table shows the 
steady climb in asset values for the 
eight companies from 1938 through 
1943. Another table lists the earn- 
ings, dividends paid, and price range 
of the companies’ common shares for 
the same six years. A brief analysis 
of the financial aspects of each of the 
companies shows the various factors 
that have influenced recent earnings 
and market action. Other statistics 
are given. Aviation, February, 1944, 
pages 118, 119, 251. 


Civil Aviation 


Air Traffic Rules. Leighton Col- 
lins. A discussion of the pending re- 
visions of Civil Air Regulations, in 
which the writer expresses his opinion 
with regard to the elimination of cer- 
tain “unjustifiably restrictive’ rules 
and urges that private pilots offer the 
constructive comment invited by the 
C.A.A. He indicates what he terms 
“deficiencies in fundamental thinking 
about air traffic,” reports the purpose 
of the proposed revisions in Part 60 of 
the Air Traffic Rules, and explains why 
he believes three sections in these revi- 
sions merit comment and criticism from 
private pilots. The ‘fallacious think- 
ing,” which he discourses upon as form- 
ing the basis for overregulation of pri- 
vate flying, has to do with weather mini- 
mums, the “500 ft. below the over- 
cast’”’ rule, the “1,000 ft. and 3 miles 
minimum” for contact flying, and the 
actual amount of traffic in the skies as 
opposed to the amount of traffic pro- 
vided for in the regulations. The 
three sections in the propesed revi- 
sions recommended for consideration 
consist of: 60.03, concerning reckless 
flying; 60.10, concerning weather 
minimums; and 60.2, concerning in- 
strument flight rules. Air Facts, 
March, 1944, pages 9-16. 

Cargo Flying 643,907 Miles by 
Jeep. Lt. Col. T. B. Roberts, Jr. 
Operations of the Courier Service of 
the Civil Air Patrol’s South Dakota 
Wing are recorded for the period from 
November 16, 1942, through De- 
cember 15, 1948. The facts and 
figures given are summarized in an ac- 
companying chart that is compiled on 
a monthly basis. It tabulates the 
following: total mileage, hours flown, 
flights completed, cancelled flights, 
number of aircraft in use, pounds of 
cargo carried, number of pouches of 
mail, total salaries, and cost of opera- 
tions (figured at $5.92 per hour). 
In addition, these figures are taken as 
a basis on which some observations 
are made with regard to design and 
cost requirements for the private 
plane during the immediate postwar 
period. Southern Flight, February, 
1944, pages 28, 29, 48, 2 illus. 

Cancellations. William Flynn. 
Reviewing the results of the Govern- 
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Check These Features! 


Bi-metallic drum affords rapid 
heat transfer from braking surface 


VA Lighter weight... greater payload 


Heat control eliminates drum 


distortion... brake “fade” 


/ Longer service life 


The GENERAL 9 x 2 Expander-Tube Brake and Wheel—partially assembled. 


Yes . . . the drum distortion problem is licked _ passed rigid service tests. Dynamometer tests for 


- +. as is dangerous brake “fade”... thanks to the brakes have met and surpassed stringent 
General Tire’s pioneering use of a bimetallic 
drum in the GENERAL Expander-Tube brake 
and wheel combination. 


Government requirements . . . as have structural 
strength requirements for the static load rating 
of the wheels. For longer service life . . . simpler 
Under actual flight conditions, in extreme cold maintenance . . . easier, “softer” operation 


. . . see GENERAL! 


and heat, the General brakes and wheels have 


BUY TAIL WHEELS...TAIL WHEEL TIRES & TUBES 
tire-tube-wheel 9 / 
combination eliminates need 

for extra storage space; avoids CH Cue 
unnecessary inventory; saves 


production, maintenance time; 
Cuts costs; gives you the ‘ 
quality Complete in one package ... ready for immedi- 


ate installation—General tail wheels, tail wheel 
tires and tubes meet Army, Navy and C. A. A. 
specifications—have proved their superiority 
in service on all types of aircraft. 


Backed by General’s long, practical experience 
in airplane tire manufacture . . . production 
facilities are available for immediate delivery 
on General’s tail wheel tire, 
tube and wheel combination. 


GENERAL military and com- 
mercial type tail wheels are 
fabricated from aluminum or 
magnesium alloy castings. Preci- 
sion machined. Fitted with 
tapered roller bearings. Tapered 
and straight axles. Built to 
A. A. F. Spec. No. 98-25272. 


Write, wire or phone, Aviation Division 


THE GENERAL TIRE & RUBBER CO., AKRON, O. 
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ment’s termination of War Training 
Service contracts without warning, 
without provision for re-employment 
of skilled workers, and without 
guaranteeing orderly liquidation of 
the investment in equipment, the 
writer interprets the significance of 
the cancellation in terms of future 
government action and its effect on 
civil flying. He stresses two points in 
the general problem and offers two 
suggestions for the solution of the 
more immediate one concerning W. 
TS. cancellation. The two points are 
that the federal government is not 
prepared to put into effect a plan 
for orderly demobilization of war in- 
dustry and that it has no plan ready 
for operation which will guarantee 
maintenance of civil flying when the 
warends. The two recommendations 
propose that the C.A.A. “sell” flight- 
training programs to high schools and 
that the military services permit the 
resumption of private flying in the 


coastal areas. Air Facts, March, 
1944, pages 18-22. 
Companies 
A British Achievement. Some of 


the more important of the Bristol 
Company’s developments in the field 
of civil aircraft production are traced. 
The review contains pertinent data on 
the following Bristol airplanes: Pull- 
man of 1919, the Commercial Ten- 
seater and the Tramp of 1922, the 
Tourer group, the Bombay prototype 
of 1934, and the “Britain First” of 
1935. It also refers to the company’s 
technical progress in producing air- 
craft engines and indicates the particu- 
lar adaptability of sleeve-valve en- 
gines, such as the Bristols, for com- 
mercial transport aircraft. In con- 
clusion, the article speculates upon 
the nature of the postwar air 
transport which the company has 
been commissioned to design and 
build. 


The hypothetical consideration 
places the minimum size of the air- 
craft at around 250,000 lbs.; range 
at 3,500 miles; cruising speed, be- 
tween 250 and 300 m.p.h.; and 
capacity, 100 passengers by day or 
over 50 by night. Two of the novel 
features projected for the design are 
the burial of the eight separate po ver 
units, totaling to 20,000 hp., in the 
wings; and an acute dihedral angle 
for the tail unit which appears to be 
connected with the suppression of the 
conventional fin and rudder. The 
Aeroplane, January 7, 1944, pages 12, 
13, 2 illus. 


Control Equipment 


Reducing Friction in Cable Control 
Systems. K. D. Remington and F. 
A. Matthews. Tests are described 
Which were undertaken in an effort 
to lessen the effects of friction in 
cables, pulleys, hinges, bellcranks, 
fair-leads, and other bearing points in 
the control equipment of airplanes, 


PERIODICALS 


In addition to pilot fatigue, the ad- 
verse influence of friction affects the 
stability and control forces of the 
plane. The effect on dynamic balance 
is also important. A brief explana- 
tion is given of how the tests were con- 
ducted and of the apparatus used, and 
some of the resulting charts are repro- 
duced. The causes of friction in the 
control equipment are analyzed, it be- 
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ing noted that static friction is les- 
sened when vibration is present. The 
factors involved in the use of fair- 
leads and chain-and-sprocket con- 
nections are considered. Conclusions 
are summarized under 13 headings, 
comparing the incidence of friction in 
various mechanical devices. Aero 
Digest, February 1, 1944, pages 74—- 
77, 197, 200, 202, 8 illus. 


Design 


Design of Spot Welded Aluminum 
Alloy Structures. Part I. Albert 
Epstein and H. O. Klinke. The first 
of a series of articles in which the 
writers discuss that phase of the work 
of spot welding aluminum alloys con- 
cerning the relationship of physical 
properties of spot welds to the loads 
and service conditions experienced in 
aircraft, with particular reference to 
the primary structure of the airplane. 
A general review is given of the factors 
that have limited the use of spot weld- 
ing in primary structures in the past. 
Emphasis is placed on two of the 
principal interests of the designer and 
stress analyst, designated quality con- 
trol and the structural properties of 
spot welding. Welding equipment 
and its characteristics, operational 
problems, inspection, and other ques- 
tions are treated at considerable 
length. The problems are divided 
into two basic groups, consisting of 
basic characteristics and applications 
in the primary structure. Under 
basic characteristics, consideration is 
given to shear, tension and peeling, 
fatigue, impact, load-deflection char- 
acteristics, and corrosion. Applica- 
tions in the primary structure are 
classified under skin splices, sheet- 
stringer panels, beams, box-type con- 
struction, and miscellaneous items. 
Standard and “special” spot welds are 
defined, and the remainder of the first 
installment is concerned with a de- 
tailed discussion of shear strength. 
Aero Digest, February 1, 1944, pages 
80, 84, 204, 207, 209, 214. 

Simplified Airframe Construction. 
A. Craigon. A design for the interior 
bracing of a wing claims to achieve 
numerous advantages in the attach- 
ment of the covering, increasing the 
strength of the structure, improving 
the aerodynamic characteristics, facili- 
tating repairs, and providing a means 
for using exhaust heat for deicing. 
The principle is based on the use of a 
plurality of pairs of metal tubes run- 
ning spanwise of the wing. They 
have a relationship between their out- 
side diameters and their center-to- 
center spacing, in combination with 
externally insertable wedge bolts of a 
special design which produce a self- 
locking compound wedge effect. The 
locking device provides a means for 
fastening the wing covering, whether 
fabric, plywood, or metal, in such a 
way that there are no protuberances to 
disturb the airflow over the wing and 
lessen its lift. 


The solution of the skin-attach- 
ment problem also brought about a 
means for strengthening the spar be- 
cause the pairs of tubes give results 
comparable to deep box or I-beams. 
The structure can also be strengthened 
by using tubes of greater wall thick- 
ness without changing the outside 
diameter, thereby simplifying the 
work of adapting a wing to stand 
greater stress by merely taking out 
one set of tubes and inserting another 
set. The method is claimed to facili- 
tate maintenance for the same reason, 
as it is easy to remove damaged tubes 
or skin sections and replace them with 
new material. Details are given about 
the construction of the ribs, wedges, 
stringer strips, and other parts em- 
ployed in the design. 

Deicing is accomplished by conduct- 
ing hot exhaust gases from the engines, 
through suitable heat exchangers, to 
the hollow tubes. It is suggested that 
for peacetime commercial aircraft, a 
combination method of deicing the 
wings and cooling the liquid in a 
liquid-cooled engine could be pro- 
vided by running the cooling liquid 
from the engine through the wing 
tubes. Commercial Aviation, Janu- 
ary, 1944, pages 50, 53, 54, 58, 2 illus. 

Some Notes on Pneumatic Tyres. 
R. Hadekel. After giving the reasons 
why a theoretical investigation of 
tire behavior should be useful to those 
whose business it is to incorporate tires 
in aircraft, the writer attempts to 
formulate a theory about tires from a 
purely mathematical aspect. 

The theory shows that there are 
two different factors tending to limit 
the maximum brake torque that the 
tire can transmit. These limitations 
depend on the ‘fatness’ (i.e., ratio 
of width to overall diameter) of the 
tire, and it is shown that brakes can- 
not be applied to tires much “fatter” 
than the present ‘‘intermediate”’ types. 
The tire characteristics investigated 
mathematically include stresses in the 
tire under zero load, behavior under 
vertical load, and transmission of 
braking effort. It is stated that some 
of the deductions from the theory 
have been checked against available 
experimental data and that they show 
good agreement. Aircraft Engineer- 
ing, January, 1944, pages 11-13, 8 
illus. 

Heron to Typhoon. Explaining 
the method of metal-fuselage con- 
struction upon which the Hawker 
fighter planes are based, this article 
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“THIS WAR HOLDS 
UNPREDICTABLE DEVELO 


DR once Premier Mussolini ° 
was right when, just a year 
bo, he warned the Fascist Director- 
ate that “‘This war still holds unpre- 
dictable developments, which will 
not all be on the political plane.” 


But there was enough on the 
“political plane’”” to slam his chin 
back in-his collar, and if one wishes 
to read a moral into his statement, 
it could well be: 


You always lead with your 
chin when you team up with 
the wrong working partner. 


It is then you get unpredictable 
results of a DESTRUCTIVE 
nature. 
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"Unpredictable Developments” he says 


Look, Benito (wherever you’re in hiding), how men achieve predictable de- 
velopments of a CONSTRUCTIVE nature when through recourse to Lincoln, 
they team up with a CONSTRUCTIVE partner. For example: 


. LINCOLN’S NEW /.IRCRAFT WELDING COMBINATION 


PREDICTABLE DEVELOPMENTS: (1) The ‘‘Shield-Arc Jr.’’ Aircraft Welder with famous Dual Contin- 
uous Control providing the right TYPE of arc and the right AMPERAGE for every job. (2) ‘The 
convenient, light-weight, foot-operated ‘‘Lincontrol’’. (3) ‘‘Planeweld” Electrode for chrome- 
moly steels. (4) ‘‘Fleetweld’’ Electrode for mild steel. 


CONSTRUCTIVE RESULTS: (1) ‘“Tailor-made”’ welding arc to suit the job. (2) Accurate control of arc 
intensity without interruption to welding; less operator fatigue. (3) Best possible welds at high- 
est welding speed and lowest cost .. . on every job... all the time. 


Write for details on this New Lincoln Aircraft Welding Combination. 


THE LINCOLN ELECTRIC COMPANY + CLEVELAND 1, OHIO 


Comerica giedles, naluual recourse 


ARC WELDING © 
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ARMSTRONG 


Chrome-Vanadium SOCKETS 


@ Standard with leading motor builders 
Socket Wrenches comprise a complete 
line of accurately made, finely finished 
sockets, all standard sizes and types from 
tiny Miniatures to great Construction 
Wrench Sockets (not illustrated ). 
Unique to the ARMSTRONG Socket 
Wrench Sets is the patented Drive-lock 
that locks socket to driver, driver to 
ratchet and extension to extension — 
makes of each assembly a rigid tool that 


meets industrial requirements of strength 


and safety. = 


9 types. All sizes. 
Double Hex and Double Square 
Write for Catalog C-39a 


“The Tool Holder People” 
365 N., Francisco Ave. 
Eastern Warehouse & Sales: 


199 Lafayette Street, New York, N. Y. 


ARMSTRONG BROS. TOOL CO. 
Chicago 12, U.S. A. 


THE FORMULA OUR 
ENEMIES FORGOT 


Brainpower plus Manpower multiplied 
by Machinepower equals VICTORY. 
A simple American fighting formula 
that our enemies forgot! 


Conforming to this formula, Doak Air- 
craft is a closely knit, hard-hitting man- 
ufacturing organization that is pouring 
vital aircraft parts and subassemblies 
into the cauldron of war. The resulting 
brew is sure poison for the Axis. 


Come postwar and the same formula at 
Doak will be applied to peace. Brain- 
power plus Manpower multiplied by 
Machinepower can and must contribute 
to the abundance that will make the 
peace work. 


So, after victory let’s profit by our ene- 


mies’ mistake and not forget the formula 
that makes our nation great. 


OAK AIRCRAFT COMPANY, /WE. 


TORRANCE, CALIFORNIA 


FOR BRavE NEW WORLD 


WORKING APOUND THE CLoce 


AERONAUTICAL 


| work. 


| beams. It 
| design all of a civil engineer’s struc- 


ENGINEERING 


traces the development of the Hawker 
series from the Heron of 1926 to the 
present-day Typhoon. Features of 


the following Hawker planes are 
noted: Heron, Fury, Hurricane, and 
Typhoon. The Aeroplane, January 


21, 1944, pages 72, 73, 5 illus. 


Tricycle Undercarriages. The ad- 
vantages of tricycle undercarriages 
over conventional landing gear are 
cited. Emphasis is placed on the 
benefits that stem from the fact that 
in the tricycle gear the center of 
gravity is ahead of the main wheels 
instead of behind. Canadian Avia- 
tion, February, 1944, pages 74, 76, 4 
illus. 


The Quarter Chord Position. H. 
Roberts. Charts are provided for the 
determination of the lateral and longi- 
tudinal quarter mean chord position 
for wings with a parallel center sec- 
tion and tapering outer section. It 
is stated that the two-chart method is 
superior to the single-chart method 
although either method is superior to 
laborious calculation. Since a curvi- 
linear plan form may be approxi- 
mately replaced by an equivalent 
plan form of the type considered in 
the article, the procedure enables the 
quarter mean chord position to be esti- 
mated rapidly with a good degree of 
accuracy. Aircraft Engineering, Janu- 
ary, 1944, pages 15-17, 6 illus. 


A Structural Engineer Looks at 
Airplane Design. George E. Large. 
The reactions and problems of a 
structural engineer who takes up air- 
craft work are discussed. It is stated 
that probably the most important 
point of difference in design practice is 
that the aircraft designer designs at 
the failure-stress level instead of at 
the much lower stress corresponding 
to the actual or “applied load”’ car- 
ried. 

Aircraft design considerations are 
reviewed in sections dealing with mem- 
ber design, yield point in relation 
to applied load, the “load factor,” 
struts, members subject to combined 
stress, and the design of built-up 
is stated that in aircraft 


tural design training and experience 
can be applied, with only a few ex- 
ceptions, such as moving-load criteria, 
masonry structures, and foundation 
Engineering Experiment Sta- 
tion News, February, 1944, pages 
13-17, 3 illus 

Weight Estimating. L. W. Rosen- 
thal. Several suggestions are offered 
for improving British standards for 
the weight estimates that are made in 
the early stages of aircraft design. 
These suggestions have to do with the 


| collection and analysis of weight data 


within the aircraft plants, the compila- 
tion of weight handbooks for the use 
of the project departments, the as- 
sembly of relevent data, and the ex- 
change of information between the 
weight-engineering personnel of Vari- 
ous companies. The work of the 
Society of Aeronautical Weight Engi- 
neers in America is indicated as an 
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example of progress in this direction, 
Flight, January 13, 1944, page 41, 
Designing for Production. Part X 
James E. Thompson. The tenth gee 
tion of a continued article about de 
signing aircraft in a manner to facili. 
tate production refers to the procesges 
of drawing sheet-metal parts. Noting 
that drawing from sheet-metal blanks 
is usually accomplished with a drop 
hammer or a mechanical press, while 
drawing of strip stock is done by the 
use of the draw bench, the action of 
these machines is explained and the 
advantages of each are outlined. Ip 


addition to the rules applicable to the | 
hydropress, set forth in the ninth im] 


stallment, further considerations that 
govern the design of parts for drop. 
hammer fabrication are described. 

Among other factors are the follow. 
ing: (1) Generous radii and adequate 
draft angles should be _ observed, 
(2) All depressions should be “open” 
to permit entrance and withdrawal 
of the punch or, if that is impossible, 
the piece should be split along its 
centerline and formed in two halves, 
(3) Extremely narrow, deep parts 
should be avoided because of the 
difficulty and expense of making dies. 
(4) Only materials known to be suit- 
able for drop-hammer work should be 
used. (5) Sharp corners and bends 
should be avoided. (6) Shallow,beads 
may be used advantageously for 
stiffening large, unsupported areas if 
care is taken to provide sufficient edge- 
distance. Other suggestions are made 
about the shapes to be avoided, thick- 
ness of sheet, flange height, and the 
dimensions of drop hammers. 

The mechanical press and its fune- 
tions are described, as well as the two 
basic methods of drawing parts with 
it. Detailed information is given 
about the processes and their limita- 
tions. The article concludes with a 
discussion of spun shapes and spin- 
ning methods. Western Flying, Febru- 
ary, 1944, pages 78, 80, 82, 84, 6 illus. 


A Philosophy of Strength Factors. 
A. G. Pugsley. It is noted that in 
aeronautical work the general engi- 
neering outlook in regard to the speci- 
fication of strength factors has been 
supplemented by an appreciation ot 
the unusually variable nature of the 
loads coming upon the aeroplane struc- 
ture. The two questions have gen- 
erally been treated as separate ones, 
and it is only recently that efforts 
have been made to bring them to- 
gether by relating both to accident 
rates. In doing so it is necessary to 
allow for both the frequency of occur- 
rence of loads of different magnitudes 
and the variation in strength among 
aeroplanes produced to a given de- 
sign. 

In this report the writer makes a 
preliminary attempt to weld these 
various aspects of the design of au- 
plane structures into a logical and 
consistent whole in order to reduce 
accident rates, to bring into better 
perspective some past problems, t 
point to ways of further development, 
and to prepare for making the fullest 
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engi- These Altair® Four-Way Selector Valves are often spoken of In addition, only these selector valves incorporate the 
speci- as “four-leaf clovers.” proven Altair Plastic Poppets.t This combination of advan- 
been It was no luc inci owever, that determined the tages has earned for Altair valves their record of perform- 
coincidence, r 
ry characteristic shape of these AN valves. Their radial design ance and easy maintenance under the toughest jobs of 
, aa was deliberately planned to achieve — war. Complete data on Altair Selector Valves — 1/4 to 3/4 
gen- Least cubic volume and weight per square inch of port tube size in single, dual or triple banks — will be sent to air 
ones. area. frame engineering personnel on request. Pacific Division, 
forts Bendix Aviation Corporation, North Hollywood. Sales 
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‘DESIGNERS AND MANUFACTURERS OF RADIO AND HYDRAULIC EQUIPMENT — OUR PART OF THE INVISIBLE CREW 
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YOU SAVE 4 WAYS... 


REYNOLDS SKILLED WORKMEN do your fabricating 
that you need to do is furnish blueprints or templates, Reynolds takes 
care of the rest. Finished formed parts arrive at your plant ready for 


IF YOU DO YOUR OWN FABRICATING, big areas like this are 
taken up by stock, machine, scrap. Take advantage of Reynolds 
modern, prefabricated plane-parts service and turn over that valuable 


assembly, saving you valuable time. 


THOUSANDS OF FREIGHT CARS like this one being unloaded can 
carry other war materials when plane manufacturers use Reynolds 

Revenkde service does away with 
needless cross-shipping and handling of scrap. 


prefabricated plane parts. This 


space to other work. 


ELIMINATE THESE HUGE SCRAP ACCUMULATIONS. 
yarts fabrication normally generates an average of 30% scrap. The 
Reynolds Plan keeps this carefully segregated metal at the aluminum 


om F 
*@ 
Aircraft 


source, where it can be put back to work without delay. 


with REYNOLDS Prefabricated Plane Parts 


NY production method that can save airplane 
A manpower today certainly deserves serious 
consideration, Add to this the saving of plant 
space, transportation and scrap handling and 
vou have a combination that’s unequalled in 
speeding plane production. 


Just such a method is Reynolds Prefabricated 
Plane Parts Service. 
* It saves manpower because you receive fin- 
ished aluminum parts ready for immediate 
assembly. 


It saves plant space because you do not have 
to maintain excessive stock piles, do all your 
own fabricating or store and segregate your 
own scrap. 


REYNOLDS 


* It saves you 


transportation because it elimi- 
nates the need for freight cars to haul scrap 
metal from your plant. 

And it saves metal because the 30% of every 
aluminum sheet that normally becomes scrap 
during fabrication can be put back to tein 
in our plants in a matter of hours instead of 
months. 


Reynolds was the first... 

The first alun m manufacturer to supply fin- 
ished plane parts from aluminum sheet 3 years 
ago, Reynolds is, today, supplying finished parts 
to every leading manufacturer of combat planes. 
In that time Reynolds has built up the or- 
ganization of skilled workers needed to make 


ALUMINUM 


such a plan smooth-running, accurate, pratt 
This forward thinking and co-operative p 
ning has pushed Reynolds ahead to wher 
operations now cover 40 plants in 14 sta 
with its own source of Bauxite from wi 
aluminum is made. 

This urge to “go places” is what keeps Reyn 
men ona continual search for new ways ton 
aluminum better and easier, cheaper to use 

Take advantage of Reynolds’ 
equipment and engineering skill. For any pt 
lem you may have in working with alumin 
no matter what it may be, you'll find Reym 
prepared and able to handle it in the se 
tical way. Reynolds Metals Company, Alu 
num Diy., Louisville, Ky. 
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use of the speed and acceleration load- 
ing statistics now accumulating. Azr- 
craft Engineering, January, 1944, 
pages 18, 19. 

The Case for the Flying Boat. 
Henry Knowler. This is a reply to an 
article, “‘Where Angels Fear 
which appeared in the December 16, 
1943, issue of Flight. In the first 
article objections were raised to the 
flying-boat type of aircraft; in this, 
the writer defends the flying boat on 
the different points that were raised. 
He argues that if the main bases for 
flying boats must be located at a dis- 
tance from large cities, so must major 
landplane terminals; demonstrates 
that the rectangular fuselage sug- 
gested to replace the conventional 
flying boat is not feasible for operating 
heights of 20,000 ft., while—with the 
inclusion of circular sections—the 
hull bottom is feasible; and suggests 


PERIODICALS 


maintenance procedures that would 
help to overcome the criticism that 
flying-boat maintenance is difficult 
and costly. Both this and the pre- 
ceding article bear directly upon the 
report issued by the Saunders-Roe 
company on civil transport flying 
boats. Flight, January 6, 1944, page 
19. 

The Future of the Flying Boat. 
W. P. Kemp. Taking the positive 
side, the author continues a written 
debate on the merits of the flying boat 
as compared with those of the land- 
plane. His main theme is that flying 
boats are better equipped to reach in- 
accessible parts of the world because of 
the ready-made bases provided by 
natural waterways. It is the writer’s 
opinion that the shipping companies 
are the likely operators of potential 
flying-boat routes. Flight, January 27, 
1944, pages 100-102, 6 illus. 


Engines 


Physical Characteristics of Rough- 
ness in Internal-Combustion Engines. 
Lloyd Withrow and Arthur 8S. Fry. 
Experiments were made to find rela- 
tionships between the primary causes 
and the outward effects of roughness 
as produced by a single-cylinder engine 
and by an eight-cylinder in-line automo- 
bile engine. 

This was done by recording simul- 
taneously, on a multielement oscillo- 
graph: oscillograms of the following 
phenomena: (1) sound pressure near 
the engine, (2) vibrations of the crank- 
case structure, (3) lateral vibrations of 
the flywheel, (4) lateral vibrations of 
the crankshaft, (5) pressure develop- 
ment in the combustion chamber. It 
is stated that a study of the oscillo- 
grams reveals that the sensation of 
roughness in both of these engines is 
closely related to a shock type of exci- 
tation that is developed in the crank- 
shaft-filywheel system. 

In the single-cylinder engine this 
phenomenon was affected by any change 
in engine conditions which altered the 
development of the combustion pres- 
sures. Moreover, the sensation of 
roughness was greatly diminished by 
using a so-called “‘flexi-dise flywheel.” 

In the multicylinder engine the shock 
type of excitation of the crankshaft- 
flywheel system, as well as the sensation 
of roughness, could be affected in two 
different ways: (1) by changing the 
characteristics of the pressure develop- 
ment, and (2) by changing piston 
Weight and thus altering inertia forces 
acting on the crankshaft. S.A.EZ. Jour- 
nal, March, 1944, pages 101-112 (Trans- 
actions), 10 illus. 


Maintenance of ‘““Ranger’”’ Engines. 
A review of the maintenance and 
checking procedures that should be 
followed for prolonging the service- 
ability of Ranger 6-440 aircraft engines. 
Six procedures are advised for daily or 
ght inspection, followed by a 
S0-hour check” covering complete 


engine-inspection detail. The seven 
items suggested for the 50-hour check 
include: checking of cylinder compres- 
sion with a gauge or by propeller ‘“‘feel”’; 
checking of spark plugs; checking the 
magneto points for pitting or burning; 
removing and cleaning the main gasoline 
strainer, as well as the small strainer in 
the carburetor; removing the two 
pressure oil-pump strainers and the 
two scavenge strainers; checking all 
external nuts on the engine to make 
certain that they are tight; and check- 
ing the propeller. The article also 
stresses the importance of having the 
mechanic thoroughly understand the 
air-cooling means employed by Ranger 
in order to carry out the most efficient 
servicing practices. Commercial Avi- 
7 Yaa January, 1944, pages 82, 84, 4 
illus. 


A cutaway view of the cylinder assembly 
used in the Ranger six-cylinder engine 
illustrates how pure aluminum cooling fins 
are bonded to the steel cylinder barrel by 
the Al-Fin process. Fairchild Engine & 
Airplane Corporation. 
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A Third of a Century. A brief 
survey of Bristol engine development 
in which the value of the sleeve-valve 
engine is stressed. Engine types men- 
tioned include the Pegasus, Jupiter, 
Hercules, Perseus, Mercury, and 
Taurus. In addition to photographs 
of the other models, a sectioned draw- 
ing is given of the Hercules. Flight, 
January 20, 1944, pages 70, 71, 6 illus. 

Cylinder-Bore Wear and Corrosion. 
Alex Taub. How internal-combus- 
tion engine cylinder-bore wear is 
affected by corrosion and other factors 
is described. Consideration is given 
to the effects of cylinder-wall tempera- 
ture, spark timing, types of fuels, car- 
buretion, the oil film, and piston-ring 
design. It is concluded that wear by 
corrosion is complex and may be preva- 
lent in any engine through minor fail- 
ures of many individual adjustments. 
The area of corrosive attack is at the 
top of the bores. A short cylinder- 
bore insert of acidproof material, as used 
in several important engines in England, 
is recommended to solve the problem. 
For air-cooled radial aircraft engines 
operating in cold air a longer sleeve, 
extending over at least half the bore 
length, might be necessary because of 
the cold blast against the forward side 
of the engine. 

Since the oil film is an important 
factor, it should be protected with the 
best possible rings. A combination of 
more durable ring material, centrifugally 
cast, and pressure-pattern control, bids 
fair to give good service over a long 
period. Such rings, coupled with a 
stainless insert, should represent valu- 
able progress in engine design. Auto- 
motive and Aviation Industries, March 1, 
1944, pages 36-38, 60, 64, 66, 68, 5 
illus. 

Sabre—Typhoon. A series of notes 
on the design, production, and per- 
formance of the Napier Sabre engine. 
As installed in the Hawker Typhoon, 
the Sabre is reported to be an H-type 
24-cylinder, liquid-cooled engine 
equipped with a two-speed super- 
charger. The horizontal arrangement, 
in conjunction with sleeve valves, re- 
sults in a compact unit. Maximum out- 
put of the Sabre is given as 2,200 h.p.; 
its dry weight as 2,360 lbs.; and its 
specific weight, at the above rating, as 
1.07 lbs. per horsepower. The article 
includes some supplementary com- 
ments on the design of the Hawker 
Typhoon. Aircraft Production, Febru- 
ary, 1944, page 26, 2 illus.; ‘2,200 
h.p. Napier Sabre,’ F. C. Sheffield, 
Flight, January 13, 1944, pages 34-36, 
5 illus.; ‘The 2,200 hp. Napier Sabre 
Aero-Motor,”’ The Aeroplane, January 
14, 1944, pages 42, 43, 5 illus.; ‘The 
Napier Sabre,”’ The Engineer, January, 
1944, page 31, 3 illus. 


Zur Berechnung von Drehschwing- 
ungs-Systemen mit Federndem Um- 
laufgetriebe (On Calculation of Tor- 
sional Vibration Systems Which Have 
an Elastic Planetary Gear).. W. Benz. 
It is shown that an elastic planetary 
gear may be replaced by two masses 
that are connected with one another by 
means of an elasticity (which is a fune- 
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tion of frequency) and a reduction gear 
that has the same reduction ratio as 
the planetary gear. In case mass chains 
are attached to both sides of the plane- 
tary gear such a system may be reduced 
to a simple mass chain that may be 
easily calculated according to well- 
known estimation methods. How- 
ever, it is necessary to give considera- 
tion to the elasticity as a function of 
frequency. Luftfahriforschung, Febru- 
ary 27, 1948, pages 46, 47, 1 illus. 


Low Octane Fuel Plus Water Equals 
High Engine Performance. Paul F. 
Adair. It is pointed out that water 
has been previously used to some ex- 
tent as a detonation suppressor, but 
the adaptation of water injection to air- 
craft engines is a recent accomplishment 
of which much is expected. It is ex- 
plained that what is termed ‘“war- 
emergency power” for fighter aircraft is 
obtained by leaning out the fuel mixture 
to obtain best power and then adding 
water as a cooling and antidetonation 
agent. The power in excess of that 
obtained by leaning the fuel mixture 
has been gained by using ram pressure 
from the turbosupercharger. It is 
stated that the extra power may result 
in early engine failure if not used with 
discretion. Since only a small supply 
of water is carried, it should not be 
wasted for power obtainable with fuel 
alone. The proper use of alcohol to 
prevent the water system from freezing 
is discussed. Other advantages that 
are conducive to good maintenance are 
described. It has been determined 
that the use of water tends to reduce 
carbon formation in the engine, ring 
wear, and oil consumption, and makes 
possible the control of cylinder-head 
temperatures. Engine tests that 
brought out these points are described. 
Aviation Maintenance, February, 1944, 
pages 43-45, 3 illus. 


The Hercules Crankshaft. J. A. 
Oates. The design of the Bristol 
Hercules sleeve-valve engine is ex- 
amined and details are given on the 
production of the crankshaft as carried 
out by one of Britain’s shadow factories. 
Information about the machining and 
assembly operations and the equipment 
used is particularized under the follow- 
ing headings: front end, Maneton bolt 
holes, damping holes, machining the 
splines, spline gauging, alignment hole, 
crankshaft center, machining the align- 
ment hole, and assembly. A schematic 
drawing of the engine’s main working 
parts, a drawing of the complete crank- 
shaft, a general arrangement of the 
crankshaft, and photographs of various 
machines are included among the 
humerous illustrations. Aircraft Pro- 
+ gga February, 1944, pages 59-66, 20 
illus. 


Flight Technique 


Spinning from “Perfect” Turns. 
Loren V. R. Petry. The limitations of 
the ball bank indicator as a safety 
precaution against crossed-control turns 
are explained. To preclude the possi- 
bility of getting into a crossed control 


PERIODICALS 


position, the pilot is cautioned not to 
put too much faith in the ball bank and 
to make certain that he is not exerting 
rudder pressure during turning maneu- 
vers after the degree of bank has been 
established. Air Facts, March, 1944, 
pages 64-66. 

Ground Loop. Stanley A. Hall. 
A detailed explanation of what causes 
a ground loop. Advice is given on 
corrective measures for preventing the 
completion of such a maneuver after it 
has started. Diagrammatic illustrations 
help to clarify the analysis. Western 
Flying, February, 1944, pages 58, 60, 
62, 64, 3 illus. 

The Pattern of Aerial Combat. 
A. F. The writer discusses the com- 
plex patterns and movements re- 
quired to provide a tactical method 
that will allow a large air formation to 
realize the strength given it by its 
numbers. Factors considered include 
the human element, quality and condi- 
tion of aircraft, armament, fire power, 
and the technique of aerial gunnery. 
A table lists the armament of leading 
British and German fighter planes, and 
sketches clarify the text. Aeronautics, 
February, 1944, pages 46-49, 5 illus. 


Fuels 


How Will the 100-Octane Aviation 
Gasoline Program Affect Post-War 
Motor Gasoline? Bruce K. Brown 
and D. P. Barnard. The field for the 
utilization of aviation-type gasoline 
after the war is explored. The writers 
have endeavored to project estimates, 
based on presently available informa- 
tion, of the potential supply of and 
uses for 100-octane number fuel, and 
the effect upon the quality of future 
motor fuel, and of the availability of 
100-octane gasoline and the facilities 
for producing it. Although the article 
applies primarily to the fuel for motor 
vehicles, it contains considerable in- 
formation concerning the processes used 
in the manufacture of aviation gasoline 
and the ingredients from which it is 
made. The following components and 
processes and their relative importance 
are described briefly: alkylate, hydro- 
codimer, isopentane, the catalytic crack- 
ing process, hydroforming, straight-run 
base stocks, and cumene. The manu- 
facture of these components is dis- 
cussed and estimates are made of the 
quantities that will be produced after 
the war, the amounts needed for 
aviation, other uses for the compo- 
nents, and how much will be left for 
motor fuel. 
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The writers summarize their con- 
clusions as follows: (1) 100-octane num- 
ber aviation gasoline is now being made 
to the maximum capacity of the 
industry without regard to the econom- 
ics of operating cost, transportation, or 
crude utilization. (2) Under peace-time 
conditions, the amount of such gasoline 
to be required must, of course, be but a 
fraction of the wartime requirements. 
(3) Under such conditions, the amounts 
that can be made within the acceptable 
limits of economics of crude utilization 
and using the equipment of the war 
emergency program are probably not 
over half of the present schedule. (4) 
The net result is that immediately after 
the war a substantial portion of the 
emergency aviation gasoline manu- 
facturing facilities will be discharged 
from war duty, and those that can be 
economically operated will be turned to 
the manufacture of motor gasoline for 
which they will run under conditions 
chosen for economy rather than maxi- 
mum octane number. (5) These and 
other factors concerned in this dis- 
cussion seem to indicate that immedi- 
ately after the war it can be expected 
that the average octane-number level 
of motor gasoline may increase as 
much as three units over immediate 
prewar values and that the majority 
of the marketers will be able to offer 
house-brand products around 80- and 
premium products of about 85-octane 
number. (6) It seems fairly probable 
that values higher than these would 
result in extravagances to crude usage 
which will not be tolerable in the post- 
war period. 


It is not the intention of the writers 
that the conclusion be interpreted as 
indicating that 100-octane number 
gasoline will never be feasible as an 
automobile fuel. Rather, it appears 
that the improvements outlined are 
practicable immediately after the war, 
and further improvement is possible but 
will require additional design, develop- 
ment, and construction of equipment. 
Betterments reaching beyond the indi- 
cated levels will be “evolutionary rather 
than revolutionary,” and such evolu- 
tion must be predicted with due regard 
to the fact that each succeeding im- 
provement in octane number becomes 
increasingly difficult to achieve. S.A.E. 
Journal, March, 1944, pages 87-93 
(Transactions). 


Gliding and Soaring 


The Horten IV. Following some 
remarks on problems involved in the 
design of a tailless glider, a_ brief 
description is given of the Horten IV 
glider which is of this type. A feature 
of the glider is the aspect ratio of 21. 
The wing span is 65 ft.; wing area, 206 
sq.ft.; empty weight (equipped), 528 
lbs.; loaded weight, 770 lvs.; best 
gliding angle, 1 in 37; sinking speed, 
1.64 ft. per sec. Information is given 
about the design of the flaps, rudders, 
air brakes, and other components. 
Air Tech, February, 1944, page 37, 4 
illus. 
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U.S. Army’s Waco-designed CG-13 glider. 


History 


Looking Back. A survey of aero- 
nautical developments for 1943, in 
which it is reported that the year was 
chiefly marked by successful improvisa- 
tion and modification of existing air- 
craft rather than by the introduction of 
new airplane models. With the re- 
view concerned primarily with British 
aircraft, the following features of 
interest are noted: the evolution of 
multiple functions for various aircraft 
types; the extensive use of auxiliary 
fuel tanks; modifications on several 
different airplanes; introduction of the 
Boeing B-29 and the Hawker Typhoon; 
development of the Boeing Fortress; 
the “release” of the Napier Sabre 
engine; the Rolls-Royce Merlin 61 in- 
stallation in the Spitfire IX; and a 
general tendency to increase wing load- 
ings. The article also discusses: the 
failure to produce other than a limited 
military usefulness for the troop- 
carrying glider and the helicopter; 
progress in the fields of structural mate- 
rials, propellers, reaction propulsion, 
and armament; the revival of interest 
in commercial aviation; the move for 
more highly organized technical training 
and research in Britain; and the need 
for reducing the amount of time that 
elapses between the first flights of a 
prototype and quantity production of the 
plane. Flight, January 6, 1944, pages 
7-12, 17 illus.; “A Year of Promise and 
Performance,” The Aeroplane, January 
7, 1944, page 11. 


Aeronautics in 1943. A review of 
aeronautical developments during 
1943 is continued in this second article 
of a series. The writer outlines views 
that have been expressed on the future 
of civil aviation and discusses the 
renewed interest in the helicopter 
which prevailed during the year. 
The Engineer, January 7, 1944, pages 
24-26, 1 illus. 


Hydraulics 


Hydraulic Equipment. The first 
of a series of articles on hydraulic 
equipment for maintenance men, this 
article describes and _ illustrates four 
types of hydraulic installations in air- 
craft. It also discusses types, functions, 
and working principles of the pumps 
used with the equipment. Noted as 
the simplest form for operating either a 
retracting undercarriage or wing flaps, 


the first type of hydraulic installation 
examined comprises a hand-operated 
pump, a two-way control valve, and a 
pair of jacks. The second consists of a 
system in which the oil-pressure supply 
is provided by an engine-driven pump. 
In installation number three the engine 
pump does not deliver oil directly to 
the jacks but supplies a hydraulic ac- 
cumulator that stores oil under pres- 
sure until it is required for operating 
any of the services. The fourth installa- 
tion is the “‘live-line’”’ system using the 
Dowty pump. Canadian Aviation, 
February, 1944, pages 91, 92, 94, 96, 
9 illus. 

The Case for Hydraulic Services. 
R. Hadekel. As compared with 
electric power, the chief advantages 
of hydraulics for the operation of air- 
craft auxiliary services are outlined. 
Criteria are examined on factors of 
weight, reliability, vulnerability, emer- 
gency operation, simplicity and cost, 
adaptability, installation, and main- 
tenance. In conclusion, it is stated that 
hydraulics are definitely superior with 
regard to simplicity, adaptability, and 
emergency operation and are likely to 
retain a substantial lead with regard to 
weight. While experimental data on 
points of reliability, vulnerability, in- 
stallation, and maintenance are con- 
sidered insufficient as yet for the forma- 
tion of definite conclusions, it is judged 
that the merits of hydraulics on these 
points are at least on a par with elec- 
trical devices. The Aeroplane, January 
21, 1944, pages 77, 78, 4 illus. 


Icing 


Ice. Robert N. Buck. The second 
of a series of articles on flying during 
icing conditions describes how to detect 
manifestations of ice on the propellers 
while the airplane is in flight and states 
that the only practical propeller deicing 
device in use is the application of 
alcohol along the leading edge of the 
propeller blade. It stresses the impor- 
tance of having the alcohol turned on 
before the ice begins to form. 

This installment also deals with 
certain factors that a pilot should con- 
sider in determining whether he should 
take off: when there are air-mass con- 


ditions, when there is a freezing rain, 
and when there is snow. In addition, 
it explains the importance of getting 
reports on how much ice is present in 
the clouds and what the “tops” are. 
Air Facts, March, 1944, pages 46-52 
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Measuring Roughness. Harry H, 
Shaper. This is a description of how 
the roughness of engine bearings jg 
now measured in millionths of an inch 
by the use of instruments having g 
stylus point to draw across a surface, 
The construction and operation of such 
instruments are described in consider. 
able detail. Scientific American, March, 
1944, pages 118, 119, 135, 11 illus. 


Maintenance 


B-24 Liberator. The B-24 Libera- 
tor is examined from the standpoint 
of maintenance and operation. The 
writer discusses precautions that should 
be taken by the pilot, pilot attention te 
the plane, the general design of the 
bomber, and the duties of the crew, 
Illustrations show the nose wheel action, 
the fuselage design, the method of 
hoisting the plane, the fuselage access 
doors, elevator control, rudder control, 
aileron control, tab control, deicer, 
oxygen and heating systems, and the 
emergency exits and equipment. Air 
Tech, March, 1944, pages 19-21, 72, 
73, 19 illus. 

Command Performance—I; Main- 
tenance Command. The organization 
and activities of the R.A.F.’s Main- 
tenance Command are outlined and the 
functions of each of the Command's 
four groups are described. One of the 
groups is responsible for the supply of 
all equipment for use in the air and on 
the ground, other than complete air- 
craft, fuel, oxygen, and ammunition, 
including bombs and pyrotechnics, 
The second group supplies armament, 
oxygen, and fuel. Group number three 
receives new and _ reconditioned air- 
craft from contractors or overseas, 
stores them, and issues them to squad- 
rons as required. The task of the 
fourth group is to collect damaged air- 
craft and, where possible, to repair 
them. While Maintenance Command 
is responsible for the administration of 
all the groups, the latter two are under 
the technical direction of the Ministry 
of Aircraft Production. In addition, the 
Command encompasses two independ- 
ent wings. One comprises the Packing 
Depots that prepare aircraft and spares 
for dispatch overseas; the other is re- 
sponsible for road transport. The Aero- 
plane, January 28, 1944, pages 95-97, 
8 illus. 

Engine Hours Determine Overhaul 
Periods for Naval Air Transport 
Service. Lt. W. E. Lessing, Jr. The 
system of aircraft maintenance de- 
veloped by the Naval Air Transport 
Service is described. The writer tells 
how air-line standards of equipment 
utilization are achieved by performing 
aircraft overhaul in progressive steps 
while the planes are in the shop tor the 
periodic engine changes. The schedule 
system of overhaul is explained. Avi- 
ation Maintenance, February, 1944, 
pages 37-42, 14 illus. 

Production by Repair. J. I. Wad- 
dington. An article on how the 
R.A.F.’s aircraft repair organizations 
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“Shower Bath’ for the 


.»sCOURTESY OF BELL AIRCRAFT 


In addition to building in our Niagara 
Frontier plants,* thousands of Airacobra 
fighter planes for the U. S. Army Air 
Forces and their Allies, Bell Aircraft 
today iS also one of the nation’s largest 
producers of gun mounts and other spe- 
cialized ordnance materials. 


Many of our nation’s bomber and fighter 
planes—P. ‘I’. boats and other surface 
cratt—our cargo ships—are helping to 
shoot the Axis out of the war with guns 
sWinging on one of the various types 
of Bell-desizned gun mounts manufac- 
tured in Bell's new ordnance plant at 
Burlington, Vermont. 


Bell Aircraft’s Ordnance Division was 
— in order to develop for one of 
ell’s own planes a flexible gun mount 


BUY WAR BONDS AND SPEED VICTORY 


. 
which prevented the gun from ~ buck- 
ine’? when fired and made it as easy for 
the gunner to control as a garden hose. 


So successful was this new type mount 
that, with the cooperation of Army and 
Navy officials, we began designing and 
building machine gun mounts incorpo- 
rating this same principle for other types 
of aircraft as well as surface ships. 

We are proud of the trust the United 
States government has placed in the 


Creative Ability of our designers, the 
Skil/ of our workers and the A/anagement 
of the Bell Ordnance Division. 


When peaceful days return, this same 
trinity of talent will not only continue in 
developing better ordnance equipment, 
but will also turn to pioneering other 
developments to make the era of post- 
war living so worth-while fighting for 
now. © Bell Aircraft Corporation. 


*And soon from the new Bell Bomber plant in Georgia, will 
come more planes to help speed the day of Victory. 


MEMBER AIRCRAFT WAR PRODUCTION COUNCIL—EAST COAST, INC. 


BEL 


Niagara Frontier Division, Buffalo and Niagara Falls, N. Y. 
Ordnance Division, Burlington, Vt. 
Georgia Division, Marietta, Ga. 
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THAT OUR PILOTS MIGHT THE ENEMY 


A Legion of Curtiss P-40 Aces" 
and Double Aces’ Win United 
Nations’ Highest Honors 


TA 
UNITED STATES DECORATIONS, MEDALS, Cl 


TINGUISHED Servict 
SERVICE 


TIONS 


DISTINGUISHED FLYING 
cross 


(oan Lear CLUSTERS 
CLUSTERS 


aim MEDAL LEGION OF MERIT 


(oak CLUSTERS) 


DECORATIONS, MEDALS, CITATIONS OF OUR yews 
Distinguished Service Order (Bar) 
Flying Cross (Bar) Distinguished Flying Me 
. Croix de Guerre (Palms and Star) 
Order of Lenin Order of Red Banner ae 
Soviet Union, Order of Guards, Medal of 
Order of Red Star, Order of Georgian Republic 
Starred Wing, Cloud Banner (Sth Order) Cloud 
Banner (6th Order) Ss 
ACES: Those pilots with 
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CURTISS P-40... Cradle of Meroes Born in the Sky 


Enemy hordes stalked the global skies! Into the blue 
against them flew pilots of the United Nations, air- 
borne on Curtiss P-40 wings. This is history! 


From the earliest days of World War II, these teams 
of plucky pilots and their Curtiss P-40’s have swept the 
air in every theatre of conflict. On occasion, “lone 
wolfing”. Other times in squadrons! Their total formed 
a mighty armada whose blazing guns have written an 
unparalleled saga of successful aerial combat. 


In the battle-raked heavens throughout the world, 
these pilots have won undying glory, symbolized by 
distinguished military decorations. Honor the pilots! 


MEMBER, AIRCRAFT WAR PRODUCTION COUNCIL, EAST COAST, INC. 


Salute the scrappy Curtiss P-40 fighters which carried 
them to success. Together, against overwhelming odds, 
they fought to finally wrest air supremacy for America 
and its Allies. 
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Last 10 seconds of 
a 1000 mile flight 


No time in the flight of a huge transport 
plane is more important than the seconds- 
short landing period. 


America’s biggest planes are equipped with 
Aerols* to cushion landing shock and pro- 
vide protection to plane, crew and cargo. 
Introduced when aviation was still in its 
infancy, Aerols are contributing substan- 
tially to aviation’s progress—as planes grow 
in size, weight and speed, Aerols solve the 
landing problem for these aerial leviathans. 


THE CLEVELAND PNEUMATIC TOOL CO. 
AIRCRAFT DIVISION ° CLEVELAND 5, OHIO 
Also manufacturers of 
Cleco pneumatic tools, Cle-Air shock absorbers for vehicles 
and Cleveland rock drills for mining and construction. 
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function, together with a consideration 
of the economies they have effected. 
The savings created through the res- 
toration of aircraft by means of re- 
pairs are discussed under five major 
factors: shipping space, raw material, 
labor, productive capacity, and cost. 
Reviewing the background and evolu- 
tion of the Directorate of Repair and 
Maintenance and the Civilian Repair 
Organization, the article reports that 
present-day repairs to R.A.F. airplanes 
are carried out under three distinct 
conditions: (1) minor repairs and over- 
hauls at R.A.F. units; (2) major repairs 
and overhauls at service-repair depots; 


@ When discussing the 


gest that you give caref 


1. What suppliers have ith 


“ON SPECIAL APPL 


and (3) major repairs and overhauls 
at civilian-repair firms. The actual 
operation of the repair and salvage 
system is traced by following the course 
of an aircraft from the time the regional 
salvage center is informed that it has 
crashed until it is restored to service. 
Flying, March, 1944, pages 63, 64, 90, 
3 illus.; “Ubendum, Wemendum,” 
by Senrab, The Aeroplane, January 
14, 1944, pages 44, 45, 6 illus. 
Accessibility. Part I. The _ be- 
ginning of a two-part article on the 
importance and ways of providing for 
quicker maintenance of transport 
aircraft through the incorporation of 


ISATION MOTORS 


A NEW PRODUCT | 


Botor for your new product, we sug- 
fonsideration to the following points: 


most experience inthe design and man- 


ufacture of special application (fractional horsepower) motors? 


2. What companies are best qualified to assume complete responsi- 
bility for the motor design or will cooperate with our engineering 


department? 


After presenting their problem to us, many manufacturers 
have found that we fulfill both these important requirements. 


THE BLACK & DECKER ELECTRIC CoO. 
KENT, OHIO 


THOROUGH ENGINEERING 
is the basic factor behind the 
successful operation ‘of this aircraft 
fuel pump motor and many other 
special application motors we have 


designed for all types of equipment. 


FRACTIONAL HORSEPOWER 
SPECVAL APPLICATION 


MOTORS 


greater accessibility of components jp 
the design. The various angles of the 
problems involved are indicated by 
report of the developments that are 
being fostered by various companies 
and groups and by quoting the opinions 
of numerous engineers. Accessibility 
improvements in several specific air- 
planes are reviewed. Pointing out the 
opposing factors inherent in the prob- 
lem, the article discusses such questions 
as the value of time versus a weight 
penalty, repairs in flight or quick ground 
replacement, and the danger of ex. 
cessively high inventories if replace- 
ment assemblies are used. Air T'rans- 
port, February, 1944, pages 34-39, 
10 illus.; ‘Design of Military Aircraft 
from a Maintenance Standpoint,”’ Major 
Gen. Clements McMullen, Aero Digest, 
February 1, 1944, pages 100, 102, 104, 
6 illus.; “Mrs. Again Urged: Design 
for Maintenance,” E. J. Foley, American 
Aviation, March 1, 1944, pages 78, 


| 92, 2 illus. 


Production Line Maintenance Over- 
seas. Lt. Henry J. Andrews. A 


| brief description is given of how 


| issue of work to the operator. 


engines are overhauled on a produc- 
tion basis at certain Eighth Air 
Force Air Service Command stations 
in England. Illustrations of main- 
tenance operations are shown. Abpi- 


| ation Maintenance, February, 1944, 


pages 50-53, 15 illus. 


Management 


Organization of the Manufacture 
of Parts. D. Tiranti. The detail 
arrangements required for the control 
and progress of work in the shops are 
outlined in this article. Among the 
subjects discussed are the preparation 
of work for the operators; the docu- 
ments required; issue of work to the 
shops; making material, drawings, and 
tools ready for the operator; and the 
Other 
sections cover rate-fixing, premiums, 
bonus schemes, the suspension of work, 
inspection, and the completion of work. 


| Aircraft Engineering, January, 1944, 
pages 21-24, 2 illus. 
Materials 
How Real Is Ersatz Rubber? 


Written for the purpose of helping 
to prevent errors in combat servicing 
because of lack of information about 
synthetic rubber, this article describes 
the various classes of rubber substi- 
tutes. The performance character- 
istics are discussed and a table of 
comparative properties is provided. 
Air Tech, February, 1944, pages 
30-33, 5 illus. 


Medicine 


The Use of the Medical Service of 4 
Fixed Hospital in the Air Attack on 
Oahu, Hawaiian Islands, December 
7, 1941. Col. F. E. Weatherby. An 
account of how the medical service of 4 
fixed hospital was organized to function 
as a front-line unit during the Japanese 
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An Invitation to tell 
us what You want in 


if you’ve been doing a lot of “hangar flying” 
lately, discussing the things you want—and the 
things you don’t want—in your post-war airplane, 
here’s a chance to get it off your chest. Aircooled 
Motors Corp. has prepared a questionnaire for pilots 
and other air-minded folks, which gives you a chance 
to be specific about the features you want. It’s fun 
to fill in, and we’re sure the things you tell us will 
help us make better Franklin engines. They'll help 
make better planes, too. For when all the ques- 
tionnaires are in, the results will be made available 
to every manufacturer of light planes in the country. 


Here’s all you do. Fill in and mail the coupon 


below, or drop us a post-card or letter, saying “I 
want a copy of your post-war plane questionnaire.” 
We'll send it promptly—no charge, no obligation. 
Write for your copy today. Address: 


AIRCOOLED MOTORS CORP. 
SYRACUSE 8, N. Y. 


Send me a copy of your post-war plane questionnaire. 
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ar attack on Oahu. The essential 
features of the emergency organization 
encompassed the following: (1) the 
assignment of officers of the medical 
service to the receiving ward in order 
to carry out selection or grading within 
the hospital, examine wounds, ad- 
minister morphine, assist with dressings, 
and release surgeons; (2) establishment 
of a shock ward staffed by the medical 
service; (3) supervision of remaining 
medical patients by as few officers as 
practicable ; (4) use of suitable patients 
as litter bearers; (5) immediate dis- 
charge of as many patients as could 
ibly be returned to duty, their charts 
ing completed later. The Miliary 
Surgeon, February, 1944, pages 95, 96. 


Metallurgy 


Aging and the Yield Point in Deep 
Drawing Steel Sheets. J. R. Low, 
Jr., and M. Gensamer. The writers 
state that an investigation into the 
drawability of sheet steel disclosed that 
certain advantages would be possessed 
by a deep-drawing steel with a low yield 
strength but almost normal tensile 
strength, provided a reduction in yield 
strength could be accomplished with- 
out sacrifice of ductility and fine grain 
size. It would also be desirable to have 
this steel free from strain-again; that 
is, free from the tendency for the yield 
point to return after it had been elimi- 
nated by straining. It was known that 
wet hydrogen treatment acted to elimi- 
nate aging but, as carried out by other 
investigators at relatively high tem- 
peratures, this treatment resulted in 
grain coarsening. It is stated that ex- 
periments show that all of these ob- 
jectives can be accomplished by treat- 
ment in wet hydrogen at a low tem- 
perature, in the neighborhood of 720°C. 

This is the first installment of a paper 
reporting some of these experiments. 
Sections cover the materials and meth- 
ods used, and the changes in properties 
and composition produced by annealing 
in wet hydrogen. Steel Processing, 
February, 1944, pages 92-95, 100, 4 
illus. 

The Metallurgy of Modern Alloys. 
R. H. Harrington. In this eleventh 
installment of an article on heat- 
treating processes for modern alloys the 
writer continues a discussion of the role 
of strain in precipitation reactions. 
Examples are given in which the total 
time of precipitation preheat is the 
same, from which it is deduced that 
any marked changes in properties ap- 
pear to be caused by thermal strain from 
the intermediate quench in inducing 
further (“supernormal’’) precipitation. 
The materials used include certain high- 
speed steels, bronzes, and alloys. Re- 
sults are tabulated and summarized. 

Another type, precipitation-hard- 
ened, plastically strained by cold work- 
ing and then given second precipitation 
preheat, is covered in a similar manner. 
The third and fourth processes involve 
& no-solution treatment and double 
aging with intermediate thermal strain 
and intermediate plastic strain. Steel 
sgcoeseing, February, 1944, pages 101- 

5. 
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The Douglas P-70 night fighter. An adaptation of the Douglas A-20 attack bomber, it 
is armed with four 20-mm. cannons. 


Meteorology 


Look to Weather Elements for 
Successful Flight. Part III. E. J. 
Minser. The third of three articles 
describing how weather elements affect 
flight and advising on methods for 
overcoming the problems imposed by 
adverse weather. Offering guidance 
in the selection of satisfactory flight 
paths under such conditions, Part III 
explains the nature and action of the 
cold front, the warm front, and the 
occlusion process. It also outlines the 
procedures that should be followed in 
planning a flight, in order to eliminate 
as far as possible any dangers resulting 
from rapid changes in weather condi- 
tions. Air Transport, February, 1944, 
pages 40-42, 44, 46, 4 illus. 


Meteorology. Mac Weir. Symbols 
used in meteorology reports are ex- 
plained. The definitions are based 
on the decoding of an average hourly 
sequence report and cover twelve 
points: station designators; airport 
classifications; ceiling; sky condi- 
tion; visibility; weather; barometric 
pressure; temperature; dew point; 
wind direction and velocity; altim- 
eter setting; and remarks. Air 
News, March, 1944, pages 42, 43, 70, 
6 illus. 


Military Aviation 


Co-Pilots for Bombers? The ad- 
vantages derived by the _ British 
through the elimination of copilots 
from multiengined bomber flights are 
enumerated. Instituted to relieve the 
shortage of R.A.F. pilot material and 
training facilities, the system is reported 


to have also reduced the number of 
pilot casualties and increased the tactical 
efficiency of the pilots. However, 
although the experiment is considered 
highly successful, it is pointed out that 
there is no need for the one-pilot idea to 
be tried in the U.S. Army Air Forces 
because the same shortages are not 
applicable. Flying, March, 1944, pages 
45, 168, 170, 1 illus. 


Paints and Coatings 


Protective Coating and Camou- 
flaging of Airacobra Parts. Emerson 
D. Lapsley. Methods developed by 
the Bell Aircraft Corporation to speed 
the finishing of construction parts for 
the Airacobra are described. The 
chemical treatment of metal, painting, 
and camouflaging has been accelerated 
by the utilization of conveyer systems, 
many of which are stated to be new to 
the aircraft-manufacturing field. Refer- 
ence is made to the characteristics of 
aluminum-alloy sheet, which has thin 
surface layers of commercially pure 
aluminum. It is noted that the alumi- 
num really constitutes a protective 
coating. It is stated that a chromic 
acid dipping process has supplemented 
electric anodizing in many cases, and 
has furthered the advance toward the 
quantity production of aircraft. Chro- 
mic acid dipping, as carried out in the 
Bell plant, is described. Automotive and 
Aviation Industries, March 1, 1944, 
pages 19, 72, 74, 76, 2 illus. 


Strong Fabrics and Bright Finishes. 
Ed. W. Hudlow and Frank P. Davis. 
In this article on the maintenance 
of aircraft coverings and the cleaning 
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of parts, practical methods of doing the 
work are described. Conditions that 
eause deterioration and breakdown of 
fishes are mentioned. The writers 
describe improper and proper methods 
of storage, the effect of climatic condi- 
tions on finishes, how to return the air- 
craft to service after storage, the use 
of waxes and cleaning fluids, and the 
method of applying dope to new fabric. 
Paint-removing and cleaning compounds 
recommended for aircraft use and in- 
structions for using them are listed. 
Aviation Maintenance, February, 1944, 
pages 46-49, 168, 170, 172, 7 illus. 

Protective Processes for Aircraft 
Metals. W. J. Roberts. Treatments 
for protecting aircraft parts from 
corrosion are described and classified. 
The writer discusses the anodic treat- 
ment, cadmium plating, zinc plating, 
mechanical metal-coating processes, 
chromate treatment, organic protec- 
tives, and tests and testing devices. 
Tests for paints, varnishes, and enamels 
are tabulated under headings of number 
of coats, weight, drying rate, bend, 
scratch, and resistance to oils, salt 
water, solvents, etc. Aeronautics, Feb- 
ruary, 1944, pages 54-56, 5 illus. 

Infra-Red Heating. This article 
is concerned with the use of infrared 
heating as a means of speeding up 
paint-drying processes for large aircraft 
assemblies. It records the progress 
made by the Metropolitan Vickers 
Electrical Company, Ltd., in the de- 
velopment of infrared equipment for 
drying Spitfire fighter fuselage and wing 
assemblies. Through the applications 
of infrared radiation, the company 
obtained the drying temperature of less 
than 150° which was required to protect 
the construction materials and built-in 
components of these assemblies while 
drying several coats of paint. In addi- 
tion to photographs of the equipment 
employed, the article includes a chart 
showing the heating curve for drying 
the finishing coating on a main-wing 
assembly and a table of the comparative 
drying time between steam ovens and 
infrared paints. The table indicates 
that a time saving of ten to one or better 
has been achieved. Aircraft Produc- 
tion, February, 1944, pages 101, 102, 
4illus. 

Planes and Gliders Turned Out 
Faster with Hot Dope and Pre-Doped 
Fabric. Frank E. Ehrett. In this 
article the writer tells how the intro- 
duction of predoped fabric, suitable 
equipment for applying heated dope, 
and modified AN specifications have 
reduced doping time and conserved 
critical solvents. Aviation Service Maga- 
January-February, 1944, pages 
12-17, 10 illus. 


Parachutes 


It All Depends on Him. The course 
of instruction given to parachute 
riggers by the Army Air Forces 
Technical Training Command is out- 
ined. Successive phases of training are 
described as they are scheduled at 
Chanute Field, where the curriculum is 
divided into two sections: one dealing 


PERIODICALS 


with parachute and aircraft clothing; 
the other, with the construction and 
maintenance of each. Western Flying, 
February, 1944, page 122. 
Maintenance of Parachutes. J. 


Floyd Smith. Certain fundamental 
details that should be adhered to in 
servicing and packing parachutes are 
described. An outline is given of the 
procedure for the inspection, cleaning, 
and storing of parachutes. An inserted 
folder, detachable by means of perfora- 
tions, comprises six sheets of instructions 
in brief text and sketches. Aviation 
Maintenance, February, 1944, pages 80, 
124, 12 illus. 


Personalities 


Eisenhower’s Flying Scot. Demaree 
Bess. A character sketch of Air Chief 
Marshal Sir Arthur Tedder, Deputy 
Commander-in-Chief of the Anglo- 
American invasion forces in the British 
Isles. Air Chief Marshal Tedder’s 
education and experience in air warfare 
are reviewed, his personal and _pro- 
fessional qualifications for his present 
job are described, and his contributions 
to the Allies’ successful conduct of this 
war are reported. He is credited with 
having been influential in the continued 
quantity production of British fighter- 
bombers when public clamor called for 
dive-bombers, with having devised the 
tactical use of the air force in the desert, 
and with being the first to use British 
Hurricane planes against tanks. Satur- 
day Evening Post, February 26, 1944, 
pages 15, 83, 84, 1 illus. 

Invasion Air Command. A series 
of notes on the British and American 
officers who have been appointed to 
new commands, preparatory to the 
expected western invasion of Europe. 
The men mentioned are Generals Eisen- 
hower, Spaatz, Eaker, Doolittle, and 
Twining, and Air Chief Marshals Tedder 
and Leigh-Mallory. The biographic in- 
formation about Air Chief Marshal 
Tedder is more extensive than the data 
on any of the others. Flight, January 6, 
1944, pages 14, 15, 5 illus. 


Photography 


Aerial Camera Care. William S. 
Friedman. Information is given about 
the maintenance of aerial cameras 
used by the Army. The functions of 
the various types of cameras are de- 
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scribed. Camera troubles and their 
possible causes and remedies are 
listed. Air Tech, February, 1944, 
pages 26, 27, 54, 56, 4 illus. 

They Shoot Without Guns! A 
brief description of how photographic 
reconnaissance units bring back film 
evidence of military importance. Air 
Trails, March, 1944, pages 30-33, 101, 
12 illus. 

The Strategic Eye. II. Conclu- 
sion of a two-part article on British 
aerial cameras. A description is given 
of the F.24 general-purpose type camera, 
designed specifically for military use 
by the Royal Aircraft Establishment. 
This is followed by briefer details on 
the F.52 camera and the G.45 ciné 
camera-gun, a comparison between 
German and British air photography 
equipment, and schematic drawings of 
the F.24, F.52, and G.45. Incorporating 
many of the basic features of the Eagle 
series of cameras examined in the first 
part of this article, the F.24 is reported 
to differ mainly in its type of shutter: 
Instead of the louvre-type fitted to the 
Eagle series of cameras, a focal plane 
shutter is employed. The Aeroplane, 
December 31, 1943, pages 754, 755, 3 
illus. 


Plants 


Construction Engineering for Air- 
plane Plants. T. 8S. Needels. The 
writer discusses the design and layout 
of aircraft plants, which, it is indicated, 
must follow the development of the 
product. Consideration is first given 
to the selection of the site and arrange- 
ment of the buildings, after which the 
design of the plant is analyzed. The 
shape for a building with two assembly 
lines is discussed. Various shapes are 
used, but the writer favors a single 
straight aisle with one rather high 
lean-to aisle. It is stated that the 
structural design for such a plant is 
hardly satisfactory in any material but 
steel. Other design features discussed 
include the plant foundation, arrange- 
ments for accommodation of personnel, 
handling of materials, lighting, and air 
conditioning. The cost of construction 
is also considered. Engineering Experi- 
ment Station News, February, 1944, 
pages 3-9; “Plant Layout—Subject to 
Change,” Automotive and Aviation 
Industries, March 1, 1944, pages 34, 
35, 50, 52, 54, 3 illus. 


Plastics and Plywood 


Basic Advantages of All-Plastic 
Dies and Die-Sets. David Cook. 
In a summary of the advantages of 
plastic dies and die-sets, the outstand- 
ing feature is stated to be their light- 
ness and ease of handling. Other bene- 
fits are named as the shorter time re- 
quired for their production, availability 
of machines on which they can be used, 
reduction of scrap waste, and less danger 
of damage to material being formed. 


The flexibility of the system is em- 
phasized as of value to the aircraft 
industry, and the cost factor is regarded 
as particularly important. Methods for 
making and using plastic dies are dis- 
cussed. Aero Digest, February 1, 1944, 
pages 106, 108, 4 illus. 

Tooling With Plastics. Emric W. 
Berger. A description is given of 
Consolidated Vultee’s experience with 
the use of a thermoplastic material called 
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NICKEL AIDS THE ELECTRICAL EQUIPMENT INDUSTRY 


to KEEP ‘EM OPERATING! 


ELECTRICAL ENGINEERS continue their 
spectacular progress. 


Since Pearl Harbor they have de- 
signed and perfected equipment that 
frees military strategy from many of 
its old limitations. 


Through tireless motors big and 
small, through tiny electronic tubes and 
gigantic motor generators, through a 
myriad of instruments and machines 
these men have put electrical energy 
to work for Victory. 


Constantly striving to improve its 
products, the electrical industry has 
acquired long experience with metals 
and alloys of many kinds. 


This experience has demonstrated 
that when properly used, nothing quite 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 wall st., New York 5,N-¥- 


takes the place of Nickel. From resistor 
grids to armature shafts, from limit 
switches to reduction gears, Nickel and 
its alloys have been assuring the de- 
pendability so important in equipment 
that must not fail ...even under war- 
time overloads. 


Nickel imparts toughness, strength, 
and fatigue resistance to other metals 
... Makes them stand up better under 
abrasion, wear, shock, and stress. 


As in other industrial fields, a little 
Nickel goes a long way to keep elec- 
trical equipment operating. 


For years we have enjoyed the privi- 
lege of cooperating with technical men 
of the electrical equipment industry ... 
and of many others. Whatever your in- 


dustry may be...if you want help in 
the selection, fabrication, and _ heat 
treatment of alloys. . 
counsel and data. 


. we offer you 


New Catalog Index 


New Catalog C makes it easy 
for you to get Nickel litera- 
ture. It gives you capsule 
synopses of booklets and bul- 
letins on a wide variety of 
subjects — from industrial ap- 
plications to metallurgical 
data and working instruc- 
tions. Why not send for your 
copy of Catalog C today? 


* Nickel * 
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Toolite for making hydropress form 
blocks. It is stated that the material 
was found to be especially valuable for 
the purpose because of its high com- 
pressive strength. It is also applicable 
to tool jigs and checking fixtures. 
Mixing the ingredients is like making 
cake batter and is done on identical 
commercial equipment. The Iron Age, 
February 3, 1944, pages 62-64, 6 illus. 

Physical Properties of a Structural 
Plastic Material. Cecil W. Arm- 
strong. Four reasons are given why 
the aviation industry is interested in 
high-strength, low-density materials 
that show promise of utilization in air- 
plane structures. It is stated that the 
development of a low-density structural 
plastic material capable of being molded 
in large assemblies with inexpensive 
molds would help satisfy the four needs. 
The strength-weight ratios and other 
mechanical properties must compare 
favorably with corresponding values 
of the commonly used aluminum 
alloys. 

Reference is made to several new 
thermohardening resins that require no 
external pressure during the process of 
molding a plastic part. It is stated that 
a preliminary study of the limited 
amount of available data, supplemented 
by various laboratory tests, indicated 
that the MR-1A resin, when laminated 
with certain of the Fiberglas fabrics, 
possessed better mechanical properties 
than any of the commercially avail- 
able “no-pressure’”’ resins. test 
program was undertaken and its re- 
sults are reported. It is concluded that 
the MR-1A laminates possess physical 
properties that enable this material to 
be used to good advantage in many air- 
plane structural applications. Trans- 
actions of the A.S.M.E., February, 1944, 
pages 135-188, 5 illus. 

Methoden der Makromolekularen 
Strukturforschung (Methods to In- 
vestigate the Macro-Molecular Struc- 
ture). Richard Lepsius. In a pre- 
vious review of the chemical prin- 
ciples of modern plastics the writer 
referred to the importance of the macro- 
molecular structure of plastics with 
regard to their technical properties. 
This article deals with methods of 
getting all the information possible 
about this structure. Physical methods, 
especially X-ray and optical methods, 
are presented. Aunststoffe, May, 1948, 
pages 133-138, 34 illus. 


Creep and Time-Fracture Strength 
of Plastics Under Tensile Stresses. 
Bernard Chasman. This paper de- 
scribes an investigation made at room 
temperature on two types of commer- 
cially available thermoplastic plastic 
materials—methyl methacrylate sheet 
and cellulose acetate sheet, used ex- 
tensively for transparent enclosures; 
and on two types of thermosetting 
plastic materials—fabric-filled and 
paper-filled laminated phenolic sheet, 
used for nonstructural applications. 
Time-deformation time-fracture 
curves are included. The time-fracture 
data indicate that the long-time loading 
strength, namely, the stress that could 
be sustained for at least 1,000 hours of 
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Making a final check on a Douglas C-54 functional model in Plexiglas. The switches 
operate lights at all stations throughout the model. 


continuous dead-loading without fail- 
ure, was higher for the thermosetting 
materials than that for the thermo- 
plastics in percentage of the short-time 
or tensile strength and had considerably 
less deformation. The time-deforma- 
tion data indicate that the creep of the 
thermoplastic materials was consider- 
ably higher than that of the thermo- 
setting plastic materials after the same 
duration of loading in the ranges of 
stresses covered in these tests. Modern 
Plastics, February, 1944, pages 145- 
148, 176, 8 illus. 


Plyophen for War. Theodore 8. 
Hodgins. The characteristics of ply- 
wood are described and advances in 
the methods of manufacturing it are 
reviewed. Figures are given on the 
yearly production of Douglas fir ply- 
wood from 1925 through 1943. The 
properties of various adhesives are dis- 
cussed, and a table based on Plyophen 
resin adhesive gives instructions for 
bonding Douglas fir plywood. War 
uses for Plyophen-bonded Douglas fir 
plywood are listed. Pacific Plastics, 
February, 1944, pages 18-20, 40, 3 
illus. 


Problems of Construction and Alter- 
nate Substitutions in Wood Air- 
craft. J. M. Stevens. Some of the 
problems coincident with the greatly 
expanded use of wood and plywood in 
aircraft construction are discussed in 
this paper. A greater use of certain 
approved alternate wood species in 
place of spruce and other critical air- 
craft materials is advocated. Several 
specific examples of what can be ac- 
complished in the way of simplifying 
and standardizing the construction of 
flat and molded plywood constructions 
are presented. It is concluded that 
most of the difficulties being experienced 
by plywood-aircraft manufacturers can 
be traced directly to a lack of specific 
information concerning the exact require- 


ments of the aircraft industry on the 
part of the lumber manufacturer, the 
veneer and plywood manufacturer, and 
the subcontractor. To prevent further 
unnecessary delays in production of 
wood aircraft, the following recom- 
mendations are made: (1) that suppliers 
of basic materials give more considera- 
tion to the production of larger quanti- 
ties of aircraft grades in conformance 
with current AN Specifications; (2) 
that the use of acceptable alternate 
materials to replace critical species be 
more widely adopted by the industry; 
(3) that aircraft manufacturers, 
wherever it is structurally possible, 
simplify and standardize the design 
and construction of flat and molded 
plywood parts. Transactions of the 
A.S.M.E., February, 1944, pages 155- 
159, 2 illus. 

Preventing Decay in Wood Aircraft. 
George H. Hepting. From data ob- 
tained largely through the examina- 
tion of several hundred U.S. Army 
training a.rcraft since the beginning of 
the war, some of the factors responsible 
for the deterioration of wood aircraft 
are surveyed and simple measures of 
prevention are advised. The causes of 
decay are considered under two broad 
classifications: first, the disintegration 
of casein-glue joints caused by prolonged 
exposure to high humidity or free 
water; and second, the decay or heavy 
molding of wood from continuous or 
intermittent exposure to free water over 
long periods. This is followed by a dis- 
cussion of the minimization of the 
deteriorating effects of moisture through 
practical precautions in crating and 
shipping; the avoidance of unnecessary 
water from rain, washing, and landing- 
gear splash; the reduction of leakage at 
necessary openings through the use of 
gaskets, boots, or other devices; and 
the provision of adequate draining 
means. Information is also given about 
the water-resistant effectiveness of seal- 
ers, preservatives, and glues. Aero 


83 
4 
7 
f 
= 
i 
| 
Ipin | 
heat | 
you 


AERONAUTICAL ENGINEERING REVIEW—APRIL, 1944 


‘gest, F 
1% 12, 


Molek 
trische 
stoffen ( 
electric 
Pfestorf. 
physics 
charactel 
of heat, « 
the char 
atom in 
tionally 
space wl 
dictable 
cases in 
difficult 
As to p 
molecule 


Aviat 
B. F. M 
craft co 
opportu 
consum: 
into be 
shows t! 
is now 
safety, 
to main 
anticipé 
working 
period | 
of the i 
tion of 
regard 
solete 
time ai 


In 01 


196 million miles up! is the 
industr 


That might be fantastic fiction by an H. G. Wells ora Jules Verne. constrt 


Instead it happens to be cold fact. It’s the ‘“‘up”"—the “‘in-the-air” pont 


record of Flagships in the past 10 years of flight operations by 7 
American Airlines. 
In this period, American can point to 196,455,916 miles flown, a 
with Flagships carrying more than 6,000,000 revenue passengers. reg 
Operations now cover 8,454 miles of commercial airways reach- _— 
ing 57 cities having combined population exceeding 27,000,000. | Tecom 
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Sinclair congratulates American Airlines on a decade of leader- diapos 

ship. Sinclair is proud, too, that the great fleet of Flagships has Digest 


used Sinclair Pennsylvania Motor Oil exclusively in this 10 years Wh 
of operation. 
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Digest, February 15, 1944, pages 126, 
128, 142, 213, 4 illus. 


Molekuelstruktur und  Dielek- 
trische Eigenschaften von Kunst- 
stoffen (Molecular Structure and Di- 
electric Properties of Plastics). G. 
Pfestorf. It is stated that modern 
physics has succeeded in deducing the 
characteristics of solid bodies, the effect 
of heat, chemical regularities, etc., from 
the characteristics of the atom. The 
atom in this case is no longer uncondi- 
tionally considered to be matter in 
space which changes in time in a pre- 
dictable manner. There are only a few 
cases in Which these mathematically 
dificult calculations have been made. 
As to plastics, the structure of their 
molecules has not yet been brought 


Postwar 


Aviation’s Post-War Dilemma. C. 
B. F. Macauley. A plea that the air- 
craft companies be given a reasonable 
opportunity to meet potential postwar 
consumer demands without being forced 
into bankruptcy. While the writer 
shows that quantity aircraft production 
is now practicable in terms of cost, 
safety, etc., and that a sufficient market 
to maintain a thriving industry can be 
anticipated, he also shows that lack of 
working capital for the reconversion 
period may result in the strangulation 
of the industry. The unfavorable posi- 
tion of the airplane manufacturers with 
regard to postwar cash reserves, ob- 
solete models, and tooling for peace- 
time aircraft types is indicated. 


In order to remedy this situation, it 
is the writer’s opinion that the aircraft 
industry must immediately initiate a 
constructive program for working out 
the best solutions to the reconversion 
problems, express these problems to all 
the appropriate representatives of gov- 
ernment involved, and insist that 
necessary measures be taken to permit 
the solutions to be carried out. The 
action taken by the Board of Governors 
of the Aeronautical Chamber of Com- 
merce of America at a meeting held in 
the fall of 1943 is acknowledged as a 
step in the right direction. This action 
consisted of the approval of a series of 
recommendations covering contracts, 
renegotiation and termination, use and 
disposition of surplus aircraft and plant 
facilities, and export policies. Aero 
Digest, February 15, 1944, pages 64, 
65, 222, 224, 226, 228, 231, 2 illus. 

Why Not Start Now? J. Caden 
Jenkins. In an appeal for the im- 
mediate commencement of construc- 
live postwar aviation planning, two 
concrete suggestions are made. One 
is that agreements with other coun- 
tnes be signed now which will grant 
the United States postwar use of airfields 
constructed in those countries by the 
United States during the war. The 
other is that surveys and appropriations 

made now for the building of high- 
Ways and roads leading from the many 
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under control mathematically, so that 
their characteristics could be deduced. 
Debye’s theory presents an interpreta- 
tion of the dielectric properties as a 
function of frequency and tempera- 
ture. This theory has been modified 
by the assumption of numerous relaxa- 
tion times that are statically distributed. 
In order to clarify the electrical proper- 
ties, a comparison with the mechanical 
characteristics is useful; there is a 
probability that the same combinations 
of molecules affect the values of the loss 
factor, which has been determined me- 
chanically and electrically. The course 
of the dielectric loss factor as a function 
of frequency may be supplemented by 
means of an example taken from ther- 
modynamics. Kunststoffe, July, 1943, 
pages 177-182, 8 illus. 


Aviation 


airports now existing in the United 
States, as a result of the war, to the near- 
est cities and towns. As an example 
of what concerted action on the part of 
the commercial aviation industry can 
do, the result of the substitution of 
national regulation of aviation for 
state control in 1928 is recalled. Western 
Flying, February, 1944, pages 66, 106, 
1 illus. 


Middle America Looks to Big Post- 
war Expansion of Already Lusty Air 
System. Charles Morrow Wilson. 
The writer describes how the growth 
of the Central American countries is 
being speeded by the expansion of air 
transport. He discusses the part air 
lines will play in the future growth of 
these countries. It is stated that 
aircraft provide the sole means of trans- 
port for some communities, and have 
greatly improved the facilities for all 
sections served. The equipment of 
existing air lines is reviewed, and the 
progress made by these companies is out- 
lined. Air Transportation, February, 
1944, pages 12-14, 16, 17, 1 illus. 


Development of Postwar Aircraft. 
James T. Bain. The subject of post- 
war aviation is discussed from the 
point of view of an air-line operator. 
Particular consideration is given to air- 
craft of the future. It is predicted that 
the basic airplane as it is known today 
will not undergo any revolutionary 
structural or size change for a consider- 
able time after the war. A few of the 
factors that are believed to support 
this contention are outlined. In other 
sections of the article the writer dis- 
cusses the need for revised standards of 
safety and regularity, and the over- 
coming of defects in the maintenance 
system. The Draftsman, February, 
1944, pages 8-10, 28, 49, 3 illus. 


Skyway Markers for You. Robert 
De Vore. Proposed for postwar 
private flying in the United States, 
an aerial navigation scheme based 
on the use of uniform, regularly spaced, 
visual markers is described. The plan 
was conceived by a Cessna Aircraft 


85 


test pilot and resembles the street- 
numbering system used in many cities 
and towns. It suggests that a network 
of imaginary streets and avenues be 
laid out over the United States, at 
spacings of approximately 10 miles each. 
At intersections of these lines, markers 
visible from the air would be erected, 
bearing the ‘“‘numerical address’’ of each 
intersection. The ‘numerical address” 
would be derived from the second and 
third digits of the nearest latitude and 
longitude expressed in minutes. 

In addition to the uniform markings, 
the plan also encompasses the prepara- 
tion of graded, unpaved landing strips in 
the vicinity of the signs, wherever prac- 
ticable. The cost of the complete enter- 
prise is estimated at less than $100,000,- 
000. Collier’s, March 4, 1944, pages 
16, 17, 1 illus. 

A Preface to Postwar Planning. 
PartI. George Haddaway. The first 
of a series of articles on postwar 
aviation planning deals with the federal 
aviation legislation. | Demonstrating 
the need for united action by all 
branches of the aviation industry in 
order to obtain constructive laws, the 
writer advocates complete revision of 
present legislation and recommends the 
establishment of an independent de- 
partment of civil aviation. His com- 
mentary includes mention of the Lea 
bill, the Joint Aviation Legislative 
Committee, the necessity for postwar 
financial reserves, and Senate bill 1617 
relative to vocational training for war 
veterans. Southern Flight, February, 
1944, pages 31, 32, 50. 

Air Cargo Offers New Routes to 
Leadership for Postwar Merchan- 
disers. William Littlewood. Air 
cargo opportunities in merchandising, 
which will be available after the war, 
are described. It is stated that packing 
and other costs will be reduced, new 
markets will be created, a saving in the 
capital needed to do business will be 
possible, and speeded-up operations will 
result in a greater turnover, which will 
mean more profits on more transactions. 
It is also noted that there will be less 
risk of loss from style obsolescence, price 
instability, and seasonability, and that 
the need for wholesalers, distribution 
centers, and warehouses will be dimin- 
ished. Air Transportation, February, 
1944, pages 18-20, 22, 23, 1 illus. 

World Plans for World Aviation. 
William Southcote. In this article 
the writer discusses the idea of or- 
ganizing a world air transport corpora- 
tion for the purpose of solving problems 
of postwar international air transport. 
The corporation would control and 
operate all civil air lines, be financed by 
contributions from all countries on the 
basis of population and _ estimated 
density of air networks, and take over 
all properties of existing services. The 
details of the operations of such a com- 
pany are outlined. Aeronautics, Febru- 
ary, 1944, pages 50, 51. 

Your Post-War Airline Job. John 
Barnes. Expressing the opinion that 
air force pilots and mechanics will 
not be equipped to take over commer- 
cial air-line jobs after the war, the writer 
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fighter plane is just one of many important Berry 
Brothers’ aviation and industrial finishes which 


are helping to speed up allied victory. When 
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s to explain his reasons. He 

ints out that the ultimate objective of 
all air force training: is the successful 
completion of a mission, the safety of 
the personnel and of the equipment in- 
volved being a secondary consideration. 
The ultimate objective of all air-line 
training and operation, on the other 
hand, is safety. It is also stated that 
military precision flying is of an entirely 
different type from that required by the 
air lines. With regard to the mechanic, 
it is noted that while the Army Air 
Forces maintain their airplanes in the 
same excellent condition as the air lines, 
they do it by a different method. 
Differences in the maintenance re- 
quirements of the Army Air Forces 
and commercial air lines are described. 
Mechanix Illustrated, January, 1944, 
pages 62-64, 151, 3 illus. 

Port of New York Expects to Hold 
Cargo Supremacy. John Walter 
Wood. The writer discusses the 
intensive study of air transportation 
which is being made by the Port of New 
York Authority. It is stated that 
particular attention is being given to new 
terminal handling problems that will be 
created by the mass movement of pas- 
sengers and cargo by air. Subjects be- 
ing studied include the adoption of the 
tangential runway system, pickup and 
delivery, and the need for off-line union 


PERIODICALS 


stations. Air Transportation, Febru- 
ary, 1944, pages 28, 30, 2 illus. 

Is Canadian Aviation Behind the 
Eight Ball? Larry Gough. The 
future of Canadian aircraft produc- 
tion is discussed. Summarizing all 
the factors—such as lack of reserves, 
need for design teams, and diminishing 
demands—that point toward the post- 
war disintegration of the industry, the 
writer relates what Canada is doing to 
prevent such disaster. He describes the 
composition, functions, and recommen- 
dations of a committee authorized by 


_ the Government to provide the guid- 


ance required by the industry. The 
definite purposes of this committee are 
outlined as follows: (1) to consider 
and recommend the types of planes most 
useful in the postwar period, on which 
design effort should be concentrated; 
(2) to recommend what arrangements in 
the nature of subsidy or otherwise 
should be made to enable the industry 
to carry out such design work; (3) to 
suggest for what period of time such 
contracts should be made; (4) to ad- 
vise in what manner this work could be 
most fairly and advantageously dis- 
tributed throughout the industry. The 
committee’s advice on all these matters, 
with the exception of the last, is re- 
ported. Liberty, January 29, 1944, 
pages 8, 9, 33, 34, 3 illus. 


Production 


Goodyear’s Precision Assembly 
Jigs. D. P. Reynolds and C. R. 
Youmans. In a short article in- 
formation is given about the de- 
velopment o heavy jigs and fixtures at 
Goodyear Aircraft to overcome the 
difficulties encountered with the lighter 
structures formerly used. Pipe sections 
having diameters of 10 to 12 in. were 
welded into trussed sections or members 
to form a floating base independently 
suspended on suitable leveling screw 
jacks. Upright members were added 
and welded to the base, forming a jig 
irame in which fittings could be applied 
and hold-points held throughout the 
assembly procedure. How the work was 
done, and the advantages obtained, are 
described. Aero Digest, February 1 
1944, pages 110, 112, 5 illus. 


Precision Castings of Turbosuper- 
charger Buckets. Albert W. Mer- 
rick. An outline is given of the 
development of the investment cast- 
ing technique for producing small parts 
irom the nonferrous alloy called Vital- 
lium. The various steps in the process 
of making turbosupercharger buckets 
irom wax patterns—the so-called lost- 
Wax process—are described. 

The technique was developed from the 
dental-manufacturing industry. Details 
are given about the process and the ma- 
terials used in applying the method to 
the production of the buckets, which are 
then welded to the supercharger turbine 
wheel. It is stated that castings weigh- 
ing up to 1 oz. and requiring tolerances 
of 0.005 to 0.010 in. are being produced 


on a quantity basis at present, and that 
work is under way on castings as large 
as 5 lbs. The Iron Age, February 10, 
1944, pages 52-58, 12 illus. 


The Formation of Sheet Metal 
Components by Means of the Air- 
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Operated Drop Stamp. A. T. Pierce 
This is the second article of a series 
on the production of sheet-metal air- 
craft parts of complicated form by the 
air-operated drop-stamp method. Fol- 
lowing some remarks on patterns, the 
writer discusses molding, casting, and 
foundry procedure. Subjects covered 
include the top tool, preheating the die 
prior to casting, zinc-alloy tools, tool 
breakages, bedding the tools, and press- 
ing. Sheet Metal Industries, January, 
1944, pages 109-116, 31 illus. 

Problems in Magnesium Melting 
and Heat Treatment. Brief observa- 
tions are made on the equipment for 
and technique of melting, holding, and 
pouring the ultra-light alloys in gravity 
die-casting practice. Three established 
systems, designated as the American, 
English, and German because of their 
origin, are described, with comments on 
the features of each method. The re- 
spective merits of protective-atmosphere 
furnaces and salt baths for heat-treat- 
ment are discussed. Light Metals, 
February, 1944, pages 72-75. 

Vapor Blast Finishing Process for 
Engine Parts. Franklin M. Reck. 
A description of a liquid-honing 
method of burring, polishing, and finish- 
ing machined parts. Employed in con- 
nection with such engine components as 
master rods, articulated rods, gyro- 
scope parts, and supercharger-clutch 
parts, the vapor-blast process is re- 
ported to eliminate all grinding marks. 
To it is also attributed the ability 
to strengthen parts through a peening 
effect, although the exact amount of 
strengthening is not established. It has 
been found to be suitable for preparing 
parts for anodizing and plating. 

The liquid-honing equipment con- 
sists of a cabinet, inside which parts are 
blasted; a tank with an agitator of the 
pump type containing an emulsion, rust 


Production under way in Ryan’s new final assembly building. The building is one 
large room without vertical supporting members. It is 575 ft. long and 200 ft. wide with 
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scientific apparatus looks quite 
earth-bound. 


But, for experimental purposes at least, 
it can take a man higher than any air- 
craft ever built. 

It is Sperry’s new High Altitude 
Laboratory, constructed through the co- 
operation and assistance of our Govern- 
ment, and dedicated to the service of 
our Country in memory of Frederic 
Blin Vose, a Sperry engineer who lost 
his life in the performance of his duties 
in the war effort. 

This laboratory helps find the an- 
swers to questions like these: 


How does man react in the strato- 
sphere when the sub-zero cold 


Sperry 


BROOKLYN, NEW YORK 


ELECTRONICS 


bites through his heated flying 
suit? Will an instrument that 
works perfectly at 2000 feet, 
conk out” at 40,000 feet? 


Che laboratory can mechanically simu- 


late atmospheric pressures equivalent 
to those met at altitudes over 45,000 
feet. It duplicates temperatures as low 
as 87 degrees below zero Fahrenheit. 

This permits the testing of flight in- 
struments and the reactions of men who 
use them under atmospheric and tem- 
perature conditions virtually identical 
with those met 8 miles up. 

Testing the combination of man and 


instrument in this laboratory will result 
in better protection for the lives of our 
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This will take a man higher even than a P-51. 


military a 


possible improved instrument design 
and more efficient operation. 


Experie 


inhibitor 
sary noz 
on the s 
used wit 
Februar’ 
Light- 
Enumer 
ployed 
this artic 
metal pa 
also 
vantages 
duction 
with the 
the tecl 
core 
process. 
pyromet 
stalled i 
ment ¢ 
Aircraft 
pages 
Cold 
Alumin: 
and F. 
given 0 
minum- 
which 
quenche 
type no 
rather 
method 
result. i 
elimina! 
The uni 
compar’ 
with an 
give th 
rosion 
and 243 
by the 
Age, F 
9 illus. 
The 
Moder 
E. L. 
subject 
drawin; 
article 
given 
Section 
wire d 
nced engineers and a medi- lubrica 


nd naval flyers, and makes 


cal staff, trained in the technique of the 
physiology of high-altitude flying de- 
veloped by the Mayo Clinic and the 
Medical Departments of the Armed 
Forces, direct the Sperry laboratory. 
This laboratory serves other war manu- 
facturers as well as our Armed Forces. 


It is Sperry’s hope that the tests and 
studies of man and his instruments in 
this laboratory will make possible the 
development of the perfect man-instru- 
ment team that will function in com- 
plete harmony in the frigid blue of the 
stratosphere. 
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inhibitor, and abrasive; and the neces- 
sary nozzles or guns. Details are given 
on the special abrasive mixture that is 
ysed with the equipment. Aero Digest, 
February 15, 1944, page 81, 1 illus. 

Light-Alloy Foundry Technique. 
Enumerating the procedures em- 
ployed by Magnal Products, Ltd., 
this article describes the manufacture of 
metal patterns for machine molding. It 
also covers the applications and ad- 
vantages of such equipment for the pro- 
duction of aircraft castings. Beginning 
with the preliminary work, it follows 
the techniques of pattern, mold, and 
core manufacture through the entire 
process. Notes are included on the 
pyrometric system that has been in- 
stalled in the foundry for the measure- 
ment of molten-metal temperatures. 
Aircraft Production, February, 1944, 
pages 55-58, 10 illus. 

Cold Water Spray Quench for Clad 
Aluminum Alloy. V. S. Sorenson, 
and F. O. Riek. A description is 
given of a method of quenching alu- 
minum-alloy sheet in heat-treatment, 
which differs from ordinary spray 
quenches in that a water-air atomizing 
type nozzle, which produces a dense fog 
rather than a spray, is used. The 
method, used by Lockheed, is stated to 
result in corrosion-free material and to 
eliminate much trouble from distortion. 
The uniformity of quenching is found to 
compare favorably with that obtained 
with animmersion quench. Tabulations 
give the physical properties and cor- 
rosion resistance of heat-treated 2450 
and 2430 clad aluminum alloys quenched 
by the methods described. The Iron 
Age, February 17, 1944, pages 60-63, 
9 illus. 

The Principles of Lubrication in 
Modern Deep Drawing Practice. H. 
A. H. Crowther, P. D. Liddiard, and 
E. L. Marwood. Discussion of the 
subject of lubricants as applied to deep 
drawing is continued in this fourth 
article of a series. Consideration is 
given to bench drawing from strip. 
Sections of the article are devoted to 
wire drawing and to the removal of 
lubricant. The conclusions drawn from 
the study are summarized. The re- 
quirements stated to be essential for a 
lubricating compound are that it must 
be noncorrosive to tools, the work, and 
the operator’s skin; free from objec- 
tionable factors from the standpoint of 
sight, touch, or smell; easy to apply and 
remove; readily available and eco- 
homical; and a good lubricant. Sheet 
Metal Industries, February, 1944, pages 
81-83, 88. 

Small-Scale Assembly. 
Whatley. The application of quan- 
tity-production methods to a numeri- 
cally small output is illustrated by 
an account of the assembly system em- 
ployed for a certain gyro control 
mechanism. Established principles of 
quantity production which are utilized 
include: continuous feeding of details; 
complete and foolproof assembly fix- 
tures; physical examples of every stage 
mounted in front of each operator, as 
Well as detailed instructions and color 
indications; balanced stages of work, 
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A night view of the end of the Douglas SBD assembly line. 


each approximating 10 min. in duration; 
and piecework pay for all stages of 
assembly. These procedures are sup- 
plemented by others, such as the use of 
lights indicating the progress of as- 
sembly to everyone concerned; the de- 
sign of the component so that all de- 
tails assemble in “Meccano” fashion; 
the provision of lamps instead of gauges 
to indicate limits; the planning of every 
operation so that untrained operators 
can be utilized without slowing output; 
and the use of moving chains to carry 
stores and assembly fixtures to the 
operators, with the rate of movement 
controlled by the slowest worker. Air- 
craft Production, February, 1944, pages 
79-84, 14 illus. 


Requirements to Be Met to Obtain 
Light Drive Fits. Charles C. Colvin. 
Difficulties experienced in obtaining 
thelight drive fits of steel and Duralumin 
bolts specified for certain aircraft assem- 
blies are described. The writer explains 
in considerable detail how these diffi- 
culties have been overcome, giving the 
results of tests made on 300 bolts 
divided into groups differing by 0.0001 
in. in diameter. The apparatus and 
methods used are discussed and _ pres- 
sures required to drive the bolts, as 
well as the reamer sizes employed, are 
tabulated. The tests indicated that 
steel bolts having a _ tolerance of 
+0.0000 — 0.0006 in. are suitable for 
light-drive fits if the reamer sizes 
specified are used, and that Duralumin 


bolts with tolerance of +0.0000 — 
0.0012 in. are acceptable provided they 
are divided into two size groups differ- 
ing in diameter by 0.0005 in. Advice is 
also given about grinding and inspecting 
the reamers. Automotive and Aviation 
Industries, February 1, 1944, pages 24, 
25, 90, 3 illus. 


Piston Rings of Bronze. Tracy C. 
Jarrett. An illustrated description 
of the manufacture of bronze oil- 
sealing piston rings, used extensively 
for aircraft engines. It is explained that 
the method of molding bronze rings is 
essentially the same as for cast-iron 
rings. The molds for casting bronze 
rings have a larger feed gate, however, 
and bottom pouring is used in all cases. 
The high-frequency induction furnaces 
used for melting bronze and the tech- 
niques of melting, pouring, and molding 
are described. Metals and Alloys, 
February, 1944, pages 351-357, 10 illus. 

Layout Reproduction as It Is Ap- 
plied in the Aircraft Industry with 
Special Reference to Various Photo- 
graphic Aspects. A. Hessell Tiltman. 
In a paper on the photographic re- 
production of layouts on metal, ex- 
perimental work proposed by the Society 
of British Aircraft Constructors on 18- 
gauge aluminum-alloy sheet is dis- 
cussed, and some cost figures are given. 
A suitable camera and the technique of 
operating it are described. Sheet Metal 
Industries, January, 1944, pages 117, 
118, 125-127, 134, 6 illus. 


89 
| 
7 ~ = 
~ 
| 
| 
NISMS 


AERONAUTICA 


| 


SETTING THE PACE 

ON EVERY PRODUCTION FRONT 

Saving 90% of clamping time— 

esigns for high speed pro- 
duction work, one hand operation. 
Non-creep replaceable grips, 
proof-tested alloy steel construc- 
tion of forged clamp capacity. 
Quikcet 4 second clamp will 
hold tight even on tapered sur- 
faces without creeping. Fast rat- 
chet rod action under powerful 
fulcrum leverage. Screws, rods 
and handles copper plated against 
welding spatter. 
A complete line of modern time- 
saving clamps— both malleable 
iron and alloy steel: Our 32-page 
catalog illustrates and describes 
these production clamps in detail. 
A copy is yours for the asking. 


Write today. 


new 


GRAND SPECIALWES CO | 
3106 W. Grand Ave Chicago | 
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OIL COOLERS 


The Manufacturing Co. 


NEW HAVEN CONNECTICUT 


L ENGINEERING 


Hydraulic Presses. The construc- 
tion and operation of several types of 
hydraulic presses for use in aircraft 
manufacture are noted. These in- 
clude the H-P-M deep metal-drawing 
press with blankholder and die cushion 
and the H-P-M forging press for flat die 
forging. Canadian Aviation, Febru- 
ary, 1944, page 101, 2 illus. 


Metal Propeller Blades Precision 
Rolled on an Automatic Mill. J. W. 
Smith. A description is given of an 
automatic rolling mill for taper rolling 
aircraft propeller thrust and camber 
steel plates accurately and with a 
saving of material and man power. 
Automotive and Aviation Industries, 
February 15, 1944, pages 22-24, 170, 
8 illus. 


French Planes Will Fly Again. 
Sedley Peck. Reporting that France’s 
productive potentialities in the aircraft 
field have been kept alive, even if 
pressed into service by the enemy, the 
writer surveys French planes and 
factories that are in use by the Germans. 
Among the planes he names and briefly 
describes are the Breguet 690, two Late- 
coere models, the Loire Olivier twin- 
engined attack bomber, the Caudron 
Goeland C 445, the Bloch 174, and the 
Dewoitine D-520. The article includes 
a discussion of the fact that, while 
necessity forces French workers to pro- 
duce aircraft for the Germans, sabotage 
is being carried on and the real resources 
of French aviation knowledge and skill 
are being saved for the day when the 
enemy will be driven out. Skyways, 
March, 1944, pages 53-55, 85, 86, 9 
illus.; “‘French with a German Accent,”’ 
R. H. Richmond, Air News, March, 
1944, pages 52-54, 20 illus. 


Development of High Yield 
Strength in Clad 24S Aluminum Alloy. 
Karl R. Weiher. In this article four 
245 aluminum-alloy tempers are dis- 
cussed and a description is given of a 
precipitation aging process that is 
stated to be sound from a production 
standpoint. The article contains data 


on the increase in the physical proper- 
ties of the four tempers. The Iron 
Age, February 17, 1944, pages 64-68, 
8 illus. 


The Development of Aircraft Detail 


Fittings. Part V. W. Cookson. In 
this concluding article on the manu- 
facture letail fittings for aircraft, 
the fabrication of fittings with bend 
angles of other than 90° is further dis- 


cussed. Sections cover the develop- 
ment of the pattern, the dimensions to 
find centers, and the development of a 
spar-support bracket. Sheet Metal In- 
dustries, February, 1944, pages 294 
296, 6 illus 


Use of Forming Rolls in Skin Fabri- 


cation. The design and operation of 
the Farnham forming-roll machine 
for fabricating leading-edge skins are 


explained in detail. In this machine 
spring-back problems of bent or 
“wrapped” skins are solved’ by 
mechanical rolling. Three motor-driven 
rolls are used, with the third or upper 
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RODDIS AIRCRAFT | 
PLYWOOD 


Now available in new 5’ x 
16’ panels that save time 
and manpower on plane 


production lines. 


For information on delivery 9 
schedules, consult your | 
local Roddis representa- 
tive or Roddismen at Rod- 
dis warehouses. y 


Our engineering facilities 7 
are available now to manu- 
facturers who are _inter- 
ested in the application of 
plywood to postwar plane 


designs. 


RODDIS LUMBER 
& VENEER COMPANY 


MARSHFIELD, WIS. 


An Introduction to Aeronautical Engineer 
Fifth Edition, Revieed 


SIMPLE 
AERODYNAMICS 
and the 
AIRPLANE | 


by C. C. Carter, Colonel U.S 
Army (Ret.) Prof. U. S. Mik 
itary Academy 1917-40 
510 PAGES 
300 ILLUSTRATIONS 


Contains important information on the funda- 
mental aerodynamics involved in the design 
and operation of airplanes. Enables beginners 
to secure basic grounding by Home Study 
PARTIAL CONTENTS 

The chapters cover 
The Airfoil—Selection 
of Airfoils — Parasite 


Resistance —Propeller Just Out! 
Complete Airplane CHEMISTRY AND 
Stability—Control Sar THE AIRPLANE 
faces —Performance— , by Ver on J Clancey 
Dynamic Loads, etc. Member Be 


sh Scientific 
Used as Textbook at pes 
West Point and other 
important colleges 
and flying schools 
Price $4.50 


THE RONALD PRESS COMPANY NY | 
Deot. M945, 15 East 26th St., New York 10, N. ‘| 


| Please send me book checked : | 
| SIMPLE AERODYNAMICS, Carter, 
| © CHEMISTRY & THE AIRPLANE, Clancey, at 
On receipt, I will pay postman cost plus few cents C. sis | 
| charges. If not entirely satisfied, I may ret chem ye 
| 5 days. (Sent postpaid if you remit witt order 
| Guarantee | 
| Name yeas | 
Home Address.......... | 
| Check here for complete Aeronautics’ Book Catalog. j 
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A The stepping stones to Tokyo 


rk 10, N. % ore feeling the heavy tread of our march across the Pacific. 


$430 The reduction of these island bases has called for 
NCcey, | 


‘ea an Army-Navy air attack team of unparalleled striking force. * ' | 
der. 5am 
Spearheading this attack has been the 


Navy's fighter, torpedo-bomber, dive bomber team, ELECTRIC PROPELLERS 
Catalog. | brought ‘‘to its highest point of effectiveness’, the Navy reports, 


by the performance of the Curtiss Helldiver. Curtiss-Wright Corporation, Propeller Division 
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BREEZE AIRCRAFT ARMOR PLATE 


Armor for the Knights of the Skies 


Breeze Aircraft Armor Plate Brings 'Em Back Alive 
In World-Wide Theatres of Warfare 


Wartime experience in heat- 

treating, welding and plating 

tomorrow will enable Breeze 

to manufacture products of 

the highest quality for peace- 
time use. 


Breeze Armor Plate for Amer- 
ica’s fighting aircraft has brought 
home many a pilot and gunner, has 
saved not only valuable equipment, 
but priceless lives as well. 

Manufactured by the Breeze 
Electric Heat Treating Process, this 
Armor is engineered in unusual 
shapes and sizes to designers’ spe- 
cial requirements. The most severe 
tests, combined with actual use, 
have proved that Breeze Aircraft 
Armor Plate is unequaled in ballis- 


tic qualities and resistance to shat- 
ter. This is due not only to the 
special Breeze process of liquid 
carburization, but also to Breeze- 
developed methods of welding — 
quality workmanship which pro- 
duces a joint as dependable as the 
Armor Plate itself. 

In quantity manufacture today, 
Aircraft Armor Plate supplements 
the well-known Breeze line of ac- 
cessories that are serving America 
on land, on the sea, and in the ait. 


CORPORATIONS, INC. 
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GLASS BONDED TO VINYLITE* 
STEEL BONDED TO GLASS 
VINYLITE BONDED TO STEEL 
“PRESDWOOD” BONDED TO VINYLITE 
“BAKELITE” BONDED TO “PRESDWOO0D” 


VINYLITE BONDED TO “BAKELITE” 


Ys ALUMINUM BONDED TO VINYLITE 


BRASS BONDED TO ALUMINUM 


VINYLITE BONDED TO BRASS 
a 

MAGNESIUM BONDED TO VINYLITE 
> WOOD BONDED TO MAGNESIUM 


> VINYLITE BONDED TO WOOD 


Actual Photograph 


o shat- 
ot Permanently Bonded with Corpo Adhesives 
iqui 
a A constantly increasing range of materials is oped to satisfy specific bonding applications. 
h pro being bonded successfully with CORDO Adhe- Perhaps the CORDO Research Laboratories 
> as the sives. Plastics, glass, wood, metals—rigid or can help solve some of your present or post- 
today, flexible —to each other and to one another. war bonding problems. 
lements Strengths attained approach closely and, in Please write, giving all essential details: 
of ac: some combinations, equal or exceed the bond strengths necessary, service require- 
a strengths of the materials being bonded. ments, materials to be used, pressure and bak- 
CORDO Adhesives were created and devel- _ing methods available. 
* VINYLITE IS THE REGISTERED TRADE MARK OF CARBIDE AND CARBON CHEMICALS CORPORATION 
eevee | CORDO CHEMICAL CORPORATION 


34 Smith Street, Norwalk, Connecticut 
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A Wartime Report 


OF AVIATION PROGR 


every four warplanes of the U. S. and Great Britain. 
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lytic cracking plants now in operation or under construction. 
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stratosphere cold were originated by our research chemists. 
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100-OCTANE SUPERFUEL from our refineries has powered one in 


THE “JERSEY FLUID CATALYTIC” CRACKING PROCESS, developed | 
in our laboratories, has been selected for over 50% of all cata- 


THE OILS ESSENTIAL FOR AIRCRAFT HYDRAULIC CONTROLS in | 


This war has been a tremendous proving ground 
for aviation petroleum products. To tell you of 
all the new products which have come from 

our laboratories would take many pages...and 
7 many we would like to tell you about are closely 
guarded military secrets. So this can be but a partial 
report of some of the things done by the people who 
make and market Esso aviation products. We 
believe it will give you a pretty good idea of what we'll 


be able to do for everybody who flies after the war, 


THE RUST PREVENTIVE which protects delicate internal parts 
airplane engines during shipment was originated in our labo- 
ratories. For a long period we alone supplied this to every 
American airplane engine maker. 


ESSO AVIATION OIL. .. the only oil in the world to win approval 
from all leading American and British Aircraft engine builders. 
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roll located between the two lower ones. 
Because of the small diameter of the 
rolls and the wide range of adjustment, 
a universal-joint drive is employed in 
place of the conventional mesh-geared 
roll drive. The screw down is elec- 
trically powered and independent con- 
trol is provided for it. 

In addition to the fact that metal 
leading-edge skins formed in the Farn- 
ham machine are reported to retain their 
maximum torsional strength, the ma- 
chine also possesses the advantage of 
being able to form skins after all holes 
are drilled or punched and all openings 
cut. This permits the use of such 
quantity-production methods as stack- 
drilling, punch-piercing, and blanking. 
Aero Digest, February 15, 1944, pages 
91, 94, 96, 5 illus. 

Air War ‘‘Made In Canada.” Nor- 
man R. Chamberlin. The history of 
aircraft production in Canada is out- 
lined and a report is given on its 
current proportions. Some brief data 
are included on each of the eight 
planes that are being constructed in 
that country at the present time, as 
well as on the factories that are 
fabricating them. The eight aircraft 
consist of three British designs, four 
American, and one Canadian. Cana- 
dian Air Cadet, February, 1944, pages 
10, 22, 23, 3 illus. 

Rigid Bridge-Designed Jigs Hold 
Lancaster Assemblies True. G. P. 
Taylor. Fixtures employed at Vic- 
tory Aircraft, Malton, Ont., for hold- 
ing Lancaster bomber assemblies true 
are described. Features include tri- 
angular or tubular beds, provision for 
expansion, three-point support, inter- 
mittent and unannealed welding, and 
analysis for stiffness. Wings, Febru- 
ary, 1944, pages 879-882, 18 illus. 

General Aircraft’s Glider Produc- 
tion. Latimer Shaw. The manufac- 
turing procedures employed by Gen- 
eral Aircraft Corporation for the pro- 
duction of military gliders are outlined. 
Starting with the cutting of tubing to 
length, the glider-building process is 
followed through until the finished air- 
craft is ready for crating. In addition 
to the problems encountered by the com- 
pany because of the fact that its plant 
was not designed for the fabrication of 
large structures, other problems of 
tooling, subcontracting, and personnel 
are noted. Western Flying, February, 
1944, pages 46, 47, 115, 116, 120, 6 illus. 

Drop Hammer Dies for Short Pro- 
duction Runs. Because a part for an 
airplane usually lasts in production 
only three months without going 
through design changes, some form of 
quick, inexpensive tooling is required to 
make these changes. How drop-ham- 
mer dies are made at Vultee from a 
plastic mock-up of the part to be manu- 
factured is described. Automotive and 
Aviation Industries, March 1, 1944, 
pages 33, 58, 59, 3 illus. 

Production Short-Cuts in Airplane 
Manufacture. Ralph. H. Ruud. Un- 
usual methods developed to meet cer- 
tain production problems at the Ingle- 
wood plant of North American Avia- 
tion are described. Subjects discussed 
include a special setup of cutter-spindles 
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devised for machining pads at different 
angles on magnesium castings; the 
simultaneous machining of duralu- 
minum castings to three different 
heights at high speed with three fly cut- 
ters; the hyper-milling of steel parts by 
using a fly cutter of negative rake at 
high speed; portable milling equipment 
used in milling spars for short distances 
without placing the spars on machines; 
a typical milling setup employed to meet 
high-production demands; a boring tool 
with Neoprene rings and guide bushing 
which insures accurate boring of long 
hydraulic-strut cylinders; a pneumatic 
feeding arrangement that has speeded- 
up swaging operations; fixtures that 
can be interchanged on a base, used to 
facilitate the milling of cowl-flap hinges, 
and a drill head and special jig designed 
for cutting elongated holes in cast- 
aluminum brackets. Machinery, Febru- 
ary, 1944, pages 141-146, 9 illus. 

Rapid Anodizing and Painting of 
Aircraft Parts. Herbert Chase. A 
description is given of the practice and 
equipment for speeding up the finish- 
ing of aircraft parts at the Trenton plant 
of Eastern Aircraft Division of General 
Motors Corporation. The extent of 
mechanization is revealed in an ac- 
count of the handling equipment. 
Features of anodizing and paint-spray- 
ing operations are mentioned. Metals 
and Alloys, February, 1944, pages 342- 
345, 7 illus. 

Pressed Aircraft Pistons. Part I. 
A study of the techniques and equip- 
ment adopted by Specialloid, Ltd., 
for the press forging of aircraft pis- 
tons. Particulars are given on the ex- 
trusion process, the die head used for 
the extrusion presses, extrusion tem- 
perature and speed, and the design and 
operation of the conveyer. Other 
features of the process which are ex- 
amined are the hydraulic presses, ad- 
vantages of using hydraulically actu- 
ated equipment, the hydraulic power 
station, the hydraulic control system, 
and press tools. The manner in which 
the physical and mechanical properties 
of extruded bar stock are improved by a 
carefully controlled press operation is 
shown'by two tables. One gives the re- 
sults on test bars cut from extruded bar 
stock; the other, the results on test bars 
cut from a pressed piston. While the 
reasons for adopting the press forging 
method of piston manufacture instead of 
the drop-hammer process are primarily 
dealt with in the second half of the 
article, this installment does point out 
two advantages of the press method. 
These lie in the lesser amount of virgin 
metal used and in the shorter and sim- 
pler machining operations subsequent 
to the actual forging. Aircraft Produc- 
tion, February, 1944, pages 85-92, 11 
illus. 

Merits of Salt Baths and Air Fur- 
naces for Heat-Treating Aluminum 
Alloy Parts. James Snider. Experi- 
ences of the Goodyear Aircraft Corpora- 
tion with salt baths and air furnaces for 
heat-treating aluminum alloys are out- 
lined. The merits and shortcomings of 
the two types of furnace are described. 
The conclusions arrived at are: (1) 
Formed parts such as ribs, stretched 
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skins, and long extrusions can be more 
efficiently processed in salt baths. (2) 
Small parts such as gussets and short 
extrusions, which can be racked and 
quenched vertically, can be handled to 
an advantage in air furnaces. (3) Alloys 
such as 14S and 178, which are heat- 
treated at different temperatures from 
920°F., are heat-treated in air furnaces. 
Automotive and Aviation Industries, 
March 1, 1944, pages 40, 41, 50, 52, 
54, 3 illus. 

Chip-Disposal Methods. Frank J. 
Oliver. Problems of chip disposal are 
discussed and the methods used by 
various American plants, including air- 
craft factories, to segregate and salvage 
scrap are described. Information is 
given regarding European methods of 
salvaging scrap. The writer discusses 
numbers or color systems used to mark 
tote boxes of segregated materials, the 
material-handling problem, methods of 
crushing the turnings, and the making of 
briquettes from scrap. Mechanical 
Engineering, March, 1944, pages 163- 
168, 14 illus. 

Hydraulic Presses for Post-War 
Metal Working Production. The role 
of the hydraulic press in the forming 
of sheet metals is discussed. A descrip- 
tion is given of the way aircraft parts are 
being produced with the deep sheet- 
metal drawing press. It is predicted 
that the various types of hydraulic- 
press equipment will have many uses in 
postwar metal-forming and metal-work- 
ing operations. Steel Processing, Febru- 
ary, 1944, pages 90, 91, 7 illus. 


Propellers 


Propeller Service at Italian Front. 
A series of notes on propeller-repair 
equipment evolved by the mechanics of 
the Northwest African Air Service Com- 
mand to facilitate propeller servicing in 
the field. One of the devices described is 
a portable balancing stand with a frame 
of welded and bolted construction. 
Composed of two separate halves, this 
frame is bolted to the level top of a con- 
crete bed at the bottom of a trench dug 
to a depth of 4 ft., with the anchor bolts 
firmly secured in place by use of a 
wooden template while the cement is 
still soft. Another item is a tripod stand 
that can be assembled or disassembled 
in a minute or two. Air Pilot and 
Technician, February, 1944, page 18, 
2 illus. 

Proving Ground for Props. Stewart 
Rouse. An outline is given of the 
way newly designed aircraft pro- 
pellers are tested at Wright Field. 
Delicate instruments are used to show 
how the propellers will withstand the 
strains encountered in actual flying. 
Popular Science, April, 1944, pages 
66-69, 11 illus. 


Radio 


Flexibility in the Design of Military 
Radio Apparatus. J. J. Farrell. It 
is stated that numerous factors limited 
the production of military radio and 
electronic apparatus at the inaugura- 
tion of the defense program. Correc- 
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Now this little 


Imp‘s got 


HE LITTLE IMP is made of pe- 


troleum coke. 


He used to be a nuisance... but 
the “University of Petroleum,” Shell’s 
research laboratories, took him in 
hand—and he has sprouted wings. . . 
aluminum wings. 


For every pound of vitally needed 
aluminum produced, 34 pound of pe- 
troleum coke is needed. Formerly, it 
had to be chipped out of the coking 
ovens “by hand” —a slow job which 
tied up the refining unit and took 
manpower. 


Then, well before Pearl Harbor, 
Shell scientists and engineers first de- 
veloped “hydraulic de-coking”—a 
new, quick, mechanical method of re- 
covering petroleum coke in its purest 
form. The production of petroleum 
coke is now astronomical! 


Thus—one more outstanding con- 
tribution to America’s war effort from 
Shell. 

wt! 


Shell was first, too, to supply Amer- 
ican military aviation with a super 
fuel— 100-octane gasoline— giving our 
planes new speed, flying range, and 
tactical advantage. Later Shell dis- 
coveries vastly increased both power 
and production of aviation gasoline. 


Today, more Shell 100-octane 
aviation fuel is supplied to aircraft 
engine manufacturers, for critical 
test and run-in purposes, than any 
other brand. 


And now, each day, Shell produces 
more than enough to fuel a bombing 
mission of 2,400 planes from England 
over Germany. 


Farsighted airport operators will 
find Shell’s wartime popularity a prof- 
itable peacetime asset. 
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Gen. H. H. Arnold inspects the latest design of dual-rotation propeller manufactured by 
the Curtiss-Wright Corporation’s Propeller Division. 


tive action was taken to eliminate them 
as progress was made. With their 
elimination, new factors became limit- 
ing. The major factor that establishes 
the current industry production ceiling 
is the supply of critical materials and 
components. The application of alter- 
nates for both has materially reduced the 
effects of the present limitations. The 
writer describes measures that have 
been taken and suggests procedures for 
future action. 

Illustrations of aircraft transmitter 
components show the use of steel in 
place of aluminum for these parts. 
Additional illustrations show the use of 
other alternate materials for aircraft 
radio parts. Proceedings of the I.R.E., 
February, 1944, pages 67-71, 9 illus. 

Emergency Repairs an Aircraft 
Radios. Karl H. Stello. Pilots and 
owners of private planes are advised 
on how they may investigate possible 
causes of radio failure and make their 
own repairs when the services of radio 
mechanics are not available. Sugges- 
tions are given with regard to the bat- 
tery, fuses, the vibrator, tubes, the 
crystal, checking the output, soldering, 
and the antenna. Southern Flight, 
February, 1944, pages 44, 46, 52. 

Radio in Tropics. Cpl. William S. 
Friedman. A description is given of 
the effects of tropical weather on 
radio operation and radio equipment. 
It is noted that in the jungle the trans- 
mission range is greatly reduced. 
Trouble with radio equipment in the 
tropies is caused by moisture, which re- 
sults in electrical leakage, and by 
fungus and insects that get into the re- 
celvers and transmitters and cause 
short circuits. How equipment is pro- 
tected from moisture and other troubles 
is described. Air Tech, March, 1944, 
pages 54, 56, 57. 


Reaction Propulsion 


Jet Propulsion From Fancy to Fact. 
Part II. Willy Ley. Second half of 
a two-part article reviewing the de- 
velopment of reaction-propelled air- 
craft. Part II opens with a discussion 
of the relative efficiency of rocket pro- 
pulsion and explains the difference be- 
tween thermal and ballistic efficiency. 
It then goes on to describe the following 
contributions to jet-propelled aircraft: 
the Morize-Mélot scheme of adapting 
the rocket blast to aviation; the com- 
bination turbine and direction reaction 
plane patented by Robert H. Goddard; 
two patents by Wilhelm Goldau for a 
project based on the addition of atmos- 
pheric air to the rocket blast; the Cam- 
proni-Campini C.C.-2; a steam-reac- 
tion model helicopter demonstrated at 
Paris in 1842; the reaction-driven heli- 
copter conceived by Wilhelm Gaedicke; 
the experiments of Eugen Sanger; the 
British jet-propelled plane originated 
by Capt. Frank Whittle; and the jet 
craft manufactured by Bell Aircraft 
Company. With the exception of the 
two reaction-driven helicopters, all of 
the discussed developments were 
evolved after 1918. Aviation, February, 
1944, pages 121-125, 11 illus. 

Jet Propulsion. Lt. C. J. Hylander. 
The principles of reaction propulsion 
are explained in nontechnical language, 
and the history of the development and 
application of those principles is briefly 
reviewed. Descriptions are given of the 
concepts of Lorin in 1908, Morize and 
Harris in 1917, Eichelberg in 1936, and 
others. The designs of Whittle, Cam- 
pini, Schurter, and Lysholm are dis- 
cussed in somewhat greater detail, with 
descriptions and drawings of the de- 
vices they invented. Applications of the 
gas turbine are also mentioned. Some 


suggested opinions about the installa- 
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tion of the reaction units are noted. 
Air News, March, 1944, pages 17-19, 
68, 18 illus. 

Altitude Sounding. K. W. Gat- 
land. It is suggested that rockets 
developed for the purpose of sounding 
the higher altitudes would enable the 
gathering of meteorologic data im- 
possible to obtain by other means, per- 
mitting longer range and more accurate 
forecasts of weather conditions. Used 
for other specific scientific purposes, 
such as recording the solar spectrum or 
investigating cosmic radiation and elec- 
tronic phenomena by exploration to the 
limits of the atmosphere, their possi- 
bilities would be further enhanced. As 
a result of an investigation of the prob- 
lems of high-altitude sounding, re- 
cently completed by the Manchester 
Astronautical Association, an experi- 
mental altitude rocket incorporating 
several original features has been de- 
signed. A description of the rocket is 
given, covering the power unit and its 
method of mounting, the gyroscopic 
control, the fuel supply, and the per- 
formance characteristics. Flight, Janu- 
ary 13, 1944, pages 46, 47, 1 illus. 


Has Jet Propulsion Arrived? Max 
M. Munk. Jet-propulsion and what 
is called semijet-propulsion principles 
are examined in the light of present-day 
design trends. The differences between 
full jet propulsion and semijet propul- 
sion are explained, with the opinion that 
recently announced reaction-propelled 
aircraft are probably of the latter type. 
Comments are made about existing de- 
signs and the efficiencies obtained, and 
it is noted that efficiency increases with 
the speed. The thrust-augmentation 
principle and its weaknesses are dis- 
cussed, as well as the limitations found 
in present jet-propulsion designs. It is 
concluded that the jet drive as now 
available is not likely to be practical 
commercially, that the application of 
jet propulsion to low-powered, relatively 
low-speed aircraft does not look promis- 
ing at present, and that in that field no 
jet propulsion really deserving of the 
name seems to be competitive with the 
propeller-driven airplane. Aero Digest, 
February 1, 1944, pages 49-51, 5 illus. 


Rotating Wing Aircraft 


The Helicopter’s Future. A con- 
sideration of the helicopter’s com- 
mercial possibilities, with particular 
reference to its use in Canada. Ad- 
vantages claimed for the helicopter over 
the airplane for short-haul operation are 
outlined. Several companies seeking to 
establish helicopter service are men- 
tioned. Canadian Aviation, February, 
1944, pages 76, 78, 1 illus. 

Whirligigs vs. Fixed Wings. Devon 
Francis. The advantages and limita- 
tions of the helicopter as compared 
with fixed-wing aircraft are discussed. 
It is stated that while basic problems of 
helicopter design have been solved, seri- 
ous but not insurmountable obstacles re- 
main to be overcome before this type of 
rotary-wing aircraft can be used exten- 
sively for civilair transport. The limita- 
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WHY YOU SHOULD SPECIFY ELECTRUNITE TUBING 


1. Uniform Diameter 

2. Uniform Wall Thickness 
3. Uniform Concentricity 
4. Uniform Strength (the 


weld is as strong as the wall) 
5. Uniform Ductility 
6. Uniform Weight 


7. Smooth, Scale-Free 
Surface 


8. Uniform Weldability 
9. Uniform Workability 


10. Freedom from Hidden 
Defects 


REPUBLIC STEEL CORPORATION, STEEL AND 
TUBES DIVISION, IS THE ONLY PRODUCER OF 
ELECTRUNITE TUBING. 


Electric resistance welding, as 


employed in the manufacture of 


Republic ELECTRUNITE Tub- 
ing, is the only process which 
consistently produces tubing with 
ALL these features. 


Because of the advantages thus 
afforded—especially its safety and 
uniform workability—ELECTRU- 
NITE Tubing is being widely used 
in wartime aircraft production. 


It meets the standards of the U.S. 
Army Air Forces; the Bureau of 
Aeronautics, U. S. Navy; the Civil 
Aeronautics Administration; and 


the Aeronautical Material Specifi- 


cations (AMS) of the Society of | 


Automotive Engineers. It is made 
in standard sizes in carbon, alloy 
and stainless steel. 


Would you like to know the com 
plete story of ELKECTRUNITE and 
how it can help you both in war- 
time and peacetime? Write us. 


REPUBLIC STEEL CORPORATION 


Steel and Tubes Division 
Sales Offices « Cleveland 8, Ohio 
GENERAL OFFICES * © CLEVELAND, OHIO 


erger Manofacturing Division 
Culvert Division * Niles Stee] Products Division 
Union Drawn Steel Division e« Truscon Steel Company 
Export Department: Chrysler Bldg., New York 17,N.¥. 


ELECTRUNITE 


AIRCRAFT, MECHANICAL 
AND STAINLESS STEEL TUBING 
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tions of the helicopter are described. 
Air Trails, March, 1944, pages 20, 21, 
91, 92, 2 illus. 

What’s Wrong With the Heli- 
copter? C. B. F. Macauley. It is 
stated that there are no basic prin- 
ciples that must be discovered, or un- 
solved mechanical problems that stand 
in the way of the helicopter becoming a 
safe, usable vehicle of aerial transporta- 
tion for commercial and private uses, 
but there are engineering refinements 
yet to be made. Vibration and other 
problems of the helicopter which are 
being studied by engineers are dis- 
eussed. Air Tech, March, 1944, pages 
26, 27, 50, 7 illus. 


Five Hurdles to Helicopter Per- 
fection. Lou Leavitt. An exami- 
nation of five basic engineering prob- 
lems involved in the development of the 
helicopter. Reviewing what has been 
accomplished toward the solution of 
these problems, the discussion also indi- 
cates what remains to be done in the way 
of refinement and modification. The 
problems are categorized as power-plant 
and propeller combination, lift, control, 
stability, and rotor vibration. Avia- 
tion, February, 1944, pages 115, 257- 
261, 263, 11 illus. 


Stress Analysis 


Approximate Solutions for Tapered 
Pin-Ended Struts. Haydn Temple- 
ton. It is stated that approximate 
solutions for the critical load of an 
axially loaded strut and for the deflection 
produced in an eccentrically loaded 
strut are obtained by the energy method. 
For most practical purposes these solu- 
tions compare favorably with solutions 
based on successive approximation, 
since for the same degree of accuracy 
the time required for a solution by suc- 
cessive approximation is much greater. 
Asolution is worked out mathematically 
for an axially loaded strut in which an 
equation is developed for the value of 
the critical load. If the equation gives 
values for the moment of inertia at the 
center of the strut, which are for the 
most part less than the actual values of 
the inertia moment, then the value of 
the critical load obtained from two other 
equations will be too low, and an over- 
estimated moment of inertia gives too 
high a value for the critical load. 

In a similar manner, the problem of 
an eccentrically loaded strut is pre- 
sented and numerical examples are 
given for the axial load and the ec- 
centric load. It is shown that a graphic 
solution gives a final deflection at the 
center of the strut, which differs from 
the original calculated value by less 
than 1 per cent. The difference be- 
tween the final and original values is 
greater than that amount at points 
hearer the end of the strut but, ex- 
pressed as a percentage of the total de- 
flection from the load line, the differ- 
ence is not greater than 2.4 per cent. 
Consequently, the error of the approxi- 
mate solution is seen to be reasonably 
small. The Journal of the Royal Aero- 


nautical Society, January, 1944, pages 
6-11, illus. 


PERIODICALS 


A photo template in use at one of the Boeing Aircraft Company’s factories. An employee 
drills holes through the template into the aluminum sheet. 


Effective Time Control Setup for 
Stress Analysis Work. Victor M. 
Kibardin. A control system for achiev- 
ing continuous work flow and minimum 
time expenditure in stress-analysis oper- 
ations is outlined. Beginning with an 
examination of the problems involved 
in stress-analysis standardization, the 
article suggests a method by which these 
difficulties may be overcome and dis- 
cusses application of the method. To 
facilitate understanding of the investi- 
gated problems and remedies, a typical 
stress-analysis work-flow chart is re- 
produced. This indicates the course of 
engineering progress, shows the rela- 
tionship between different phases of 
work, and diagrams the sequence of 
stress-analysis operations. The article 
offers suggestions on how basic data for 
the work-simplification chart should be 
gathered, as well as on the breakdown 
analysis for the planning of time 
schedules. Aero Digest, February 15, 
1944, pages 111, 112, 215, 217, 218, 1 
illus. 


Testing Equipment 


Scientific Loading of Modern Air- 
craft. Lloyd F. Kernkamp. After a 
discussion of the importance of proper 
calculation of the weight distribution of 
an airplane and citing examples of im- 
provement in flight characteristics re- 
sulting from proper weight distribution, 
a device for making these calculations 
is described. It uses a series of inter- 
connected levers to perform the basic 
operations of adding weights and mo- 
ments. The spacing of the holes in the 
levers has a mathematical relationship 
to the terms being added. The division 
of the sum of the moments by the sum 
of the weights to obtain the center of 
gravity position is also accomplished 
by a lever mechanism making use of the 
principles of proportion. The operation 


of the device, called the Librascope 
Balance Computer, is explained. Aero 
Digest, February 1, 1944, pages 78, 214, 
218, 220, 1 illus. 


Training 


The Luftwaffe. Jo Ellen Adams. 
This article deals with the training, 
organization, and characteristics of 
Luftwaffe personnel. It first relates 
how German youth are indoctrinated 
with air training and how only the most 
able of German boys are selected for the 
air force. It then outlines the pro- 
gressive training of fighter, bomber, and 
glider pilots, differentiating between the 
instruction of enlisted men and officers. 
Including some notes on the training of 
mechanics, it goes on to discuss the 
Luftwaffe’s training planes, uniforms, 
insignia, operational organization, 
awards, pay scale, etc. This informa- 
tion is supplemented by a diagram that 
shows the sequence of training and the 
rarious training steps through which 
the German air cadet passes before he is 
assigned to a combat unit. 

The article concludes with a descrip- 
tion of the characteristics of the German 
airman. Citing examples of his confi- 
dence and resourcefulness under battle 
conditions, it portrays him as an ex- 
tremely different person from the 
automaton that he is often pictured as 
being. Flying, March, 1944, pages 50- 
53, 158, 160, 9 illus. 


Army Accidents in Peace and War. 
A comparative analysis of the accident 
rate in Army Air Forces training before 
the war and during the war, in accord- 
ance with facts and figures issued by the 
Office of War Information. The rec- 
ord shows that the number of flight- 
training accidents has leveled off after 
a sharp increase in the period immedi- 
ately following Pearl Harbor. The 
article includes a table that lists the all- 
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HELICOPTERS 


FOR WAR... 


use new plastic resin glue 


Main rotor blades lift United Aircraft’s Army Sikorsky helicopter, 
and Weldwood Glue shares the stress placed on these rapidly- 
whirring parts. 


The amazing strength of Weldwood Plastic Resin Glue makes 
shear-proof, vibration-proof welds between woods—in joining 
or laminating. 


It’s used and accepted for aircraft by the U. S. Army, Navy and 
Civil Aeronautics Authority. 


Mixed just by adding ordinary tap water to the powder, this 
moisture-proof, waterproof adhesive is applied cold, sets cold and 
sets fast! 


Jobs can be handled in a few hours after clamping. 


Available in 10 Ib. and 25 Ib. cans and in 100 Ib. and 300 lb. 
drums from your mill supply dealer, industrial distributor or 
from one of our warehouses conveniently located from coast 
to coast. 


Use the coupon for a free sample and full information on this 
aviation industry adhesive. 


WELDW4UD 


PLASTIC REXIN 


WATERPROOF GLUE 


UNITED STATES PLYWOOD CORPORATION 
Weldwood Glue Dept. 80, 55 West 44th Street, New York 18, N. Y. 
Please send literature, sample and prices on Weldwood Glue. 


Name. 


Company 


Address — 


My Regular Source of Supply is 


AERONAUTICAL ENGINEERING REVIEVN 


y 


“Makes the glue line the SAFETY line” 
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accidents rate and the fatal-accidents 
rate for the years 1921-1943 and the 
first fiscal quarter of 1944. Southern 
Flight, February, 1944, page 27. 

Pilot Efficiency. William D. Stroh. 
meier. This article is concerned with 
the importance of the student pilot's 
ability to plan in advance for a specific 
maneuver and to accomplish a definite 
objective without waste of time or mo- 
tion. Advice is given on procedures 
that will school the student in a system. 
atic approach to each maneuver and in 
elimination of wasted effort. Sug. 
gestions refer to getting the airplane ip 
the proper location for practice maneu- 
vers, the execution of clearing turns into 
other maneuvers, preparing for simu- 
lated forced landings, and not wander- 
ing too far from the home field. Ip 
conclusion, it is proposed that grade 
slips include a place for rating the stu- 
dent on these abilities under the head- 
ing of “efficiency.” Air Facts, March, 
1944, pages 24-28. 

Heavy Duty Pilots. Bill Dickson. 
An article on the course of pilot 
training given at Bergstrom Field, 
the transitional base of the Troop Car- 
rier Command. In addition to outlin- 
ing the curriculum that schools pilots of 
the U.S. Army Air Forces in the ad- 
vanced work necessary for flying C- 
47’s, the article contains data on the 
history of Bergstrom Field; the com- 
position and activities of the 89th 
Troop Carrier Group, which is the train- 
ing organization of the field; the in- 
structors and commanding officers; 
and the performance and design char- 
acteristics of the C-47. The American 
Pilot, February, 1944, pages 14, 17-19, 
10 illus. 

The Kodak School of Industrial 
Radiography. As given at a school 
located in one of the Kodak factories, a 
course in engineering and _ industrial 
radiography is described. The course is 
designed to impart a comprehensive 
understanding of theoretical and practi- 
cal radiography as applied to the ex- 
amination of materials employed in in- 
dustry. It accommodates only six 
students at a time and includes an ex- 
planation of the basic principles of 
radiography, together with the design- 
ing and operation of X-ray tubes an 
circuits. It also deals with the photo- 
graphic aspects of radiography and en- 
compasses the study of X-ray crystal 
lography. The Aeroplane, January 21, 
1944, page 66, 4 illus. 

The Evolution of the Turn. E. C. 
Bailly. A study of some of the more 
common mistakes made by student 
pilots in the execution of turns, with 
advice on how to correct the faults. 
The principal problems discussed are 
those pertinent to incorrect or belated 
use of back pressure, omission 0 
rudder rolling, holding rudder, and 
accidental spins. Air Facts, March, 
1944, pages 30-34. 

High Schools Get Surplus Planes. 
The use of surplus Army flying equip- 
ment for instruction purposes in high 
schools is noted as one of the phases of 
the C.A.A.’s preflight aeronautics pro 
gram. Schools are advised on how they 
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Jon 70-foot tower is an important landmark in res 
the history of Airplane Finishes. Built by Pitts- 

burgh in 1943, it is the only oil selector of its kind : 
in the world. 


; dent hi: 
INSIDE THIS TOWER, A REMARKABLE TRANS. a 
FORMATION TAKES PLACE IN NATURAL OIL. Nee. will be 


It is literally taken apart—molecule by molecule— mistake 
by a special solvent which cascades down the tower ; 
while the oil rises in a continuous flow. This process — 
is known as “molecular selection?’ 


Molecules ideally suited for making superior Aircraft 
Finishes are segregated into a brand new selected oil 
which possesses important advantages: 


THE DRYING IS VASTLY IMPROVED. Britist 


Since this selected oil does not vary in quality like S 
nature’s product, uniformity of paint performance 


Thanks to this improved oil, the thousands of gallons ; g 
of Pittsburgh Aircraft Finishes now being supplied 
for all types of bombers and fighting planes fre- 

quently exceed minimum specification requirements > Po 
by a considerable margin. ape 


. . . t i 

@ Inside this oil selector, ordinary oil is 
Expert advisory service is offered users of aircraft taken apart a0 * magic fingers. Mole- _ 
cules t use int-maki - 

finishes by our technical staff. Our long experience regated from other molecules that add Lite bm 
in this field can often save you time and money. point Result—ewo brand mew oils, 


PITTSBURGH PLATE GLASS COMPANY, Industrial Paint Division, P 


Factories: Milwaukee, Wis.; Newark, N. J.; Houston, Texas; Los “alif. 


i N Angeles, Calif.; Port- 
land, Ore. Ditzler Color Division, Detroit, Mich. The Thresher Varnish Co., Dayton, O. 


| - Las 
PITTSBURGH 


PITTSBURGH STANDS FOR QUALITY PAINT AND GLASS 
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may obtain airplanes and related parts. 
In addition, the article reviews other 
methods by which the C.A.A. is helping 
to promote aviation education. South- 
ern Flight, February, 1944, page 34. 

Jigs for Armament Teaching. A 
description is accompanied by illus- 
trations of jigs and mock-ups used at 
Lowry Field to give armament stu- 
dents a better understanding of elec- 
trical armament control. Air Tech, 
February, 1944, pages 38-41, 17 
illus. 

Ghosts of the Midnight Sky. John 
Forney Rudy. A description is given 
of how the Night Fighter school at 
Army Air Forces Tactical Center, 
Orlando, Fla., is training men to carry 
out night operations against the enemy. 
It is noted that these men are provided 
with especially developed night-fighting 
planes and are being sent to every com- 
bat theater. Specialized forms of night 
fighting and the types of planes used 
for the purpose are described. Air 
Trails, March, 1944, pages 23-25, 74- 
76, 7 illus. 


An Instructor for My Son. Lt. 
Comdr. John G. Jenkins. One man’s 
specifications for the characteristics 
he will want in an instructor who will 
teach his young son to fly after the war. 
The required qualifications are dis- 
cussed under the seven points sum- 
marized as follows: (1) The real flight 
instructor loves and believes in in- 
structing. (2) He will teach piloting, 
not maneuver-doing. (3) He will do 
much of his instructing before and after 
flight. (4) He will pass on to the stu- 
dent his own respect for the airplane and 
for the Civil Air Regulations. (5) He 
will be a real disciplinarian. (6) He will 
make sure that his student knows what 
mistake he is making when something 
goes wrong. (7) He will not kill his 
student’s confidence in himself or in his 
ability to learn to fly. Air Facts, 
March, 1944, pages 58-63. 


Canada’s Flying Professors. Fly- 
ing Officer J. F. Hawken. A brief 
outline is given of the work being 
carried out by instructors of the 
British Commonwealth Air Training 
Plan. It is explained that instructors 
are picked cesses of particular 
aptitudes shown during their own 
training. What these instructors are 
accomplishing in training pilots for 
war is described. Air Force Review, 
peers, 1944, pages 9, 28, 29, 2 

us. 


The Selection and Use of Wrenches. 
Written to aid aircraft mechanics, 
this article describes the proper selec- 
tion and use of the various types of 
wrenches used in the assembling of 
airplanes and airplane engines. Air 


Tech, February, 1944, pages 46; 48, 
49, 11 illus. 


Warfare 


Last Round Allies Versus Axis. 
onard Engel. An estimated report 
of how the air, sea, and land strength 
of combined American and British 
forces will compare with those of Japan 
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A Chance-Vought F4U-1 Corsair Navy fighter. 


after the cessation of the European 
phase of the war. The total number of 
Anglo-American aircraft carriers of all 
types is placed in excess of 70, with the 
number of Japan’s regular and auxiliary 
carriers approximated at 15. Ten 
thousand planes per month are fore- 
cast as being available from Great 
Britain and the United States, while 
Japan’s highest possible aircraft pro- 
duction is estimated at 1,000 a month. 
Although transportation is indicated as 
the principal Allied difficulty in the 
Pacific war, it is predicted that there 
will be ample shipping to maintain 
forces three times the size of present 
forces fighting against Japan. In addi- 
tion, it is indicated to what extent Allied 
strength will be supplemented if Russia 
should decide to join Britain, China, 
and the United States in fighting Japan. 
Illustrations help to show the ratio of 
Anglo-American and Japanese war 
power in factors of aircraft carriers, 
battleships, cruisers, destroyers, sub- 
marines, bombers, and fighters. Air 
News, March, 1944, pages 36, 37, 68, 3 
illus. 

War Below Zero. Bernt Balchen 
and Corey Ford. The story of how 
the U.S. Army Air Forces established 
a base in Greenland and drove the Nazis 
out of that territory is related by Bernt 
Balchen, leader of the expedition. 
After discussing the strategic signifi- 
cance of Greenland, its size, and its 
topography, the narrative goes on to 
describe the problems of weather, con- 
struction, and transportation which 
were encountered and overcome in the 
building and maintenance of the base. 
It tells how the site was selected for the 
base, how camps were erected for the 
men, the type of clothing they wore, the 
kind of food they ate, what their recre- 
ations were, and how their supplies 
were replenished—all under sub-zero 
weather conditions and in a virtually 
uninhabited land. It also records 
skirmishes against the Germans, the 
bombing of the base that Germany had 
established in Greenland, and the ex- 
pulsion of the Nazis from that country. 
Accounts of individual incidents and 
exploits are included in the three-part 
article. Collier’s, February 19, 1944, 
pages 11, 12, 78, 81, 6 illus.; February 
26, 1944, pages 14, 15, 76, 78, 81, 6 illus.; 


Note the droppable fuel tank. 


March 4, 1944, pages 52, 54, 55, 58, 
59, 3 illus. 


Welding 


The Weibel Electric Welding Proc- 
ess. From a Ministry of Aircraft 
Production R.T.P. translation of an 
article in the German magazine, Luft- 
wissen, information is given regarding 
the application of the Weibel indirect- 
resistance welding process to aircraft 
construction. The process is recom- 
mended as being suitable for joining 
light-alloy sheets up to 2 by 2.0 mm. 
gauge. Its method of operation is re- 
lated as follows: From the welding unit, 
comprising a 220 or 380 volt a.c. trans- 
former and multistage controller, two 
welding cables lead to the electrode 
holder carrying two carbon electrodes 
that are described in the article; when 
the tips of these electrodes are brought 
together, on either side of the raised 
flanges of the sheets to be joined, the 
welding circuit is closed. The point of 
maximum heating of the work coincides 
with the point of maximum resistance; 
the carbon tips, raised to red heat by 
this contact, transmit this heat directly 
to the material and fuse the two raised 
flanges of the work into a welded joint. 
The consumption of energy for this pur- 
pose ranges between 50 and 260 amp. 
at a welding potential of 31/2 to 8 volts. 

Features of this process to which at- 
tention is called include the shape and 
design of the welding carbons; design 
of the electrode holder; “back step” or 
“Weibel-vibratory” method of welding, 
in which an out-of-balance mass is in- 
corporated in the electrode holder; and 
the special welding benches that have 
been developed. Aircraft Production, 
February, 1944, pages 93-95, 9 illus. 

Production Spot Weld Testing. 
Capt. James K. Dawson. A descrip- 
tion is given of the process of pro- 
duction spot-weld testing. Tests and 
results that brought about the develop- 
ment of this process are outlined. 
Printed X-ray films and actual photo- 
graphs of welds after destruction are 
shown. The writer discusses the dis- 
crepancies of spot-weld testing and pro- 
posed spot-weld tests. Tables show the 


(Continued on page 187) 
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GRATON & KNIGHT ENGINEERS 


PACKINGS POINTERS No. 


DETERMINING DIMENSIONS 
OF PACKING RECESS FOR VEE PACKINGS 


1. Recess Diameter 


Diameter of the packings recess is determined by the 
selection of the proper cross-section of the packing as 
determined by the thickness of the material and the 
dimensions of the equipment. 


2. Thickness of packing — 


Leather Vee packings are furnished in a variety of thicknesses from 
364" to 54" by 1¢4”. For all practical purposes, %”" is minimum. 

Operating pressure is not the main factor in determining the proper 
thickness (T) to use. High pressures are successfully held with Vees 
ly,” thick if the packings have proper support. Only as clearance in- 
creases, are heavier packings needed — the extra leather serves as a 
pad to prevent extrusion and lengthen wear. 

In general practice, the most desirable cross-section (CS) should 
equal 4T. A CS equal to 3T is absolute minimum. 


2. Dimensions of equipment — 


Where the Vee packing is small (due to a small-diameter piston rod 
or cylinder), a minimum CS is usually indicated for compactness and 
minimum of machining. A CS of 14” is a practical minimum for leather 
Vee packings. 


Larger diameter packings usually require a larger 
CS to facilitate proper manufacture and installation, 


Greater than ’¢” CS is not recommended. 


When CS is known, the recommended T will be Y 


CS, although a practical maximum of 14 CS is allowable, 


Thus, in a stuffing box application, with ‘‘A”’ repre. 


senting recess diameter or OD of packing: 


A = OD of piston + 2CS 


And, in a piston head application, with ‘“‘B’’ repre. 


senting recess diameter or ID of packing: 


= ID of cylinder — 2CS 


SCREW GLAND BOLTED GLAND 


DEPTH OF 
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DIAMETER OF PISTON HEAD RECES SECTION 
| World's Largest Industrial Leather Plant 


a larger 
allation, 


ll. Recess Depth 


Depth of packings recess depends upon the stacking 
height of the Vee leathers, and the dimensions of the, 
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c 


FEMALE ADAPTER 


Clearances. Clearance between packing support and 


cylinder wall or piston rod should be held to a workable 
minimum. Where clearance is excessive, extrusion of the 


packing is apt to occur, in which case, extra Vees will add: 
to the life of the set. 
Total stacking height = number of Vees X S. 


3. Height of metal adapters for leather Vees 

To determine the height of the fema/e adapter, it is first 
necessary to determine the height of the packing, which is 
arrived at as follows: 


H = 4CS+T — 4” 
(the 1,” is a radius at the apex of the Vee.) 


Because the 110° included angle gives a clearance Y at 
the extreme inside and outside diameters between the 90° 


ill be Y adapters and any other supports. 
llowable, 
\"" repre: 1. Stacking height of one packing 
Given the thickness of the Vee packing, it is possible to determine 
the stack height of one Vee packing by the formula: 
S = 1.414 T 
3”” repre: 2. Total stacking height 


factors should be considered: 


Vee packings are used in sets of 3 to 6, with 4 generally recom- 
mended. While one Vee per set would seal many applications, the 
additional Vees act as a cushion for the one that is in contact with the 
medium, and provide additional sealing lips. Resistance to abrasion 
will be greater and the effective life of the unit will be longer. 

In determining the proper number for each case, the following 


Friction. Since one of the advantages of the Vee packing is less fric-, 
tion — due to the smaller area in contact with the shaft or piston — 
the general recommendation of 4 per set will be satisfactory for the 
majority of applications. However, when necessary to reduce friction 
toa minimum, the number may be reduced to three or even two. 

Pressure. When excessive pressure is to be applied and the space 
is available, it is advisable to specify up to 6 Vees per set as a pre- 
caution against extrusion and resistance to wear. 


Vee and the ring, it is necessary to figure this clearance 


as follows: 


Y = .15CS 


The dimension K is optional, with 14 CS as desired mini- 
mum. This makes the total height of the female adapter 
ring = K+ (H-S- YY). 

On the male adapter ring, the radius G is equal to one- 
half its cross-section. This gives a dimension X which is 
computed as follows: 


X = .207CS 


The dimension F is optional, with F = T recommended. 
Thus the total height of the male adapter is F + 1 CS. 


Total recess height 
Recess height = K + (H — S — Y) + S (times number 
of Vees) + X+F. 


See Graton & Knight Insert in SWEET’s File for Product Designers 


Graton & Knight’s SPARTAN em- 
phasizes the many advantages of leather 
as a packings material — 

wearing quality . . . low coefficient 
of friction . . . flexibility at low 
temperatures . . . adaptability to 
wide range of mediums .. . 
economy 
and adds the following qualities, which 
result from the exclusive Graton & 
Knight SPARTAN tannage — 
the resistance to heat and oil 
found in chrome leather . . . plus 
a mellowness, flexibility and body 
not found in regular chrome or 
oak tannage. 


SPARTAN LEATHER PACKINGS ann a service 


THAT BUILDS CERTAINTY AT THE POINT OF SEAL 


Spartan has highest resistance to 
abrasion and heat (withstands boil 
test), is unaffected by common pres- 
sure mediums, and will not dry ‘out 
hard and brittle. It also has excep- 
tional tear and tensile strength. 


Graton & Knight engineers have the 
mechanical and chemical facilities and 
practical experience for solving your 
packings design and operating prob- 
lems. 


When your design reaches the ‘‘pack- 
ings point’”” — or when packings trouble 
occurs — call upon G&K engineers for 
time-saving assistance. 


Cups _ 


Flanges 


Vees 
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 World’s Largest Manufacturer of Industrial Leather Products 


Now Available 
for prompt shipment... 


SR-4 STRAIN GAGES AND ACCESSORIES 23 TYPES—MANY NEW 


STRAIN GAGES: AMPLE STOCKS The AA 
Effective Net Resistance Gages Arm) 
Type Gage Length Width Ohms Per The Ac 
Inches Inches Approx. Set SR-4 Strain Gages revolutionize Pee: 
A-1l 13,6 1145 120 12 & 50 field determination of static and N.Y. 
dynamic stresses in structures and | one 
A-5 % %2 120 10 machines. Some types are as small Aero F 
Ltd., 
as your little fingernail. Install any 
A-7 “a “As 120 10 place you can reach, on plane or “Gun 
A-8 \% \% 120 10 moderately curved surfaces, measure — 
Static strains to 1 part in 2,000,000 The 
A-9 6- WA 300 5 statically — nearly as small dynami- St... 
cally. No loss in linearity from 0 to = 
1 
A-11 1-"Ae 120 50 30,000 cycles/sec. 
A-12 1- Y% 120 10 The Baldwin Locomotive Works, as iP 
Baldwin Southwark Division, Phila- Aeron: 

5 
350 10 delphia, Pa., U. S. A. Pacific Coast Pc 
A-14 % As 500 10 Representative, The Pelton Water 171: 
= Wheel Co., San Francisco, Calif. In be 
AB-1 *vs % 350 5 Canada: Peacock Brothers, Limited, The 
AB-5 75 10 Montreal. 
ir Ut 


Air F 
C-1 500 10 
Air Fc 
Cc-5 % 350 10 
Air F 
C-7 
16 500 10 PAIN G The J 
Type A-1—one of 24. Ideal for all static strain cag 
C-10 SA6 1000 10 measurements and recording problems, Ask for 
Bulletin 175. Ai 
ir 
CB-1 1000 § Eni 
Air 
CB-5 % he 200 
Ne 
CB-7 500 5 Air 7 
$2. 
CB-8 200 5 Air 
13, Air 1 
R-1 As Rosette 120 each 5 
le ORQUEMET For determining Air 1 
g of three torque in rotating shafts. Accurate, compact. Ask oe 
1 Sor Bulletm 165, Aircr 
R-2 1-6 Rosette 500 each 5 te 
Aircr 
leg of three ORTABLE do 
Airct 
R-3 16 Rosette 120 each 5 — fo 
, Ai 
leg of four IDICATOR ah 
Sturdy, pertable, self-con- The 
R-4 Rgsette 120 each 5 tained. For production test4 
ing or laboratory work, Ask ‘ 
leg of three for Bulletin 169, Airc 
& 
The 
ve 
Airfi 
BALDWIN 
RECORDERS 
U TH WA K Continuously records strains. Airl 


Ask for Bulletin 170, (Also 


TESTING EQUIPMENT 


ia 
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Source Material 


For the information of readers, the following lists the periodicals, house organs, and other 
publications regularly received and reviewed. 
The prices listed are for yearly subscriptions to recipients in the United States. 
tion prices to house organs are in many cases not available but may be obtained directly 
from the offices of the organization. 


The AAFSATONIAN, School of Applied Tactics, 
Army Air Forces, Orlando, Fla. 


The Ace-Pursuiter, Special Service Office, Paine 
Field, Everett, Wash. 


Aero Digest, 515 Madison Ave., New York 22, 
-Y., $3.00. 


Aero News Letter, Aero Insurance Underwriters, 
111 John St., New York 7, N.Y. 

Aero Research Technical Notes, Aero Research 
Ltd., Duxford, Cambridge, England. 

Aero Time, Basic Flying School, Army Air Forces, 
Gunter Field, Ala. 


Aerodrome Abstracts, compiled by the Depart- 
ment of Scientific and Industrial Research and 
issued in collaboration with the Air Ministry, 
The Institution of Civil Engineers, St. George 
St., Westminster, London, S.W.1. 


Aeronautica, Avenida de Mayo 1370, Buenos 
Aires, Pesos 4.50. 


Aeronautica Argentina, Casilla de Correo 1897, 
Buenos Aires, Pesos ls 


Aeronautical Bagincering Review, 1505 RCA 
Bldg. West, New York 20, N.Y., $3.00. 


Aeronautics, Tower House, Southampton S8t., 
London, W.C.2, 26s. 6d, 


Aeronca Wing Tips, Aeronca Aircraft Corp., 
1712 Germantown Rd., Middletown, O. 

The Aeroplane, Bowling Green Lane, London, 
E.C.1, 58s. 


The Bowling Green Lane, 
London, E.C. s. 8d. 


Air Base News, phe Air Base, Jackson, Miss. 

Air Currents, Army Air Field, Coffeyville, Kan. 

Air Facts, = Rockefeller Plaza, New York 20, 
N.Y., $3.0 


Air Force, ot Air Forces, 101 Park Ave., New 
York 1 


Air Force Review, 31 Willcocks St., Toronto, 
Canada, $3.00. 


The Air Line Mechanic, 155 N. Clark St., Chi- 
cago 1, Ill. 


—* Line Pilot, 3145 W. 63rd St., Chicago 29, 


Air Mail Magazine, Newport, Monmouthshire, 
England, 5s. 


so a 545 5th Ave., New York 17, N.Y., 


Air Pilot and Technician, a Madison Ave., 
New York 22, N.Y., $3.00 


Air Tech, 545 5th Ave., Sn York 17, N.Y., 
$2.50. 


a 79 7th Ave., New York 11, N.Y., 

Ai Tramaport, 330 W. 42nd St., New York 18, 

Ais Tranepertation, 10 Bridge St., New York 4, 

Aircraft, 62 Flinders St., Melbourne, C.1, Aus- 
tralia, 16s. 


Aircraft Engineering, 12 Bloomsbury Sq., Lon- 
on, W.C.1, 26s. 


Aircraft Journal, United Aircraft Corp., E. Hart- 
ord, Conn. 
Ataeett Production, Dorset House, Stamford 
London, S.E.1, £1. 14s. 6d. 
The Aircraft Warning Volunteer, First Fighter 
vommand, Army Air Forces, Mitchel Field, 


N.Y, 


Aircsaft-Age, 241 Church St., New York 13, N.Y., 


The AiResearcher, Air h Mf - 

Airflow, Academy of Aeronautics, J 

ackson 

Heights, N.Y., and Casey Jones School of 

eronautics, Newark, N.J. 


Attones, 340 W. 57th St., New York 19, N.Y., 


Airliner, Repair Plant, C i i 
tep: anadian Pacific A 
Ltd., New Westminster, B.C. 
ir-O-Mech, 
son Ficlt Air Forces, Seymour John- 


Airport Manager’s Service Bulletin, Aero Insur- 
ance Underwriters, 111 John St., New York 7, 

Airport Newsletter, Bendix Building, Los Angeles 
15, Calif., $10 (after May 1, $15). 

Airpost Journal, Albion, Pa., $2.00. 

The Air-Scoop, Army Air Base, Pueblo, Colo. 

Alamogordo Blockbuster, Army Air Base, Ala- 
mogordo, N.M. 

Alert, Goodyear Tire & Rubber Co., Akron, O. 
The Allis-Chalmers Operation and mg 
Review, Allis-Chalmers Mfg. Co., Box 512 

Milwaukee 1, Wis. 

Allisonews, Allison Division, General Motors 
Corp., Indianapolis, Ind 

Aluminum News-Letter, Aluminum Co. of Amer- 
ica, 801 Gulf Bldg., Pittsburgh 19, Pa. 

AM, Army Air Field, Lincoln, Neb. 

American Association for the Advancement of 
Science, Bulletin, Smithsonian Institution 
Bldg., Washington 25, D.C. 00. 

American Aviation, 1317 F St., N.W., 
ton 4, D.C., $3.00. 

American Aviation Daily, 1317 F St., Washington 
4, D.C., $1.70 (includes International Aviation, 
foreign news supplement). 

American Aviation preaeeez, 1317 F St., N.W., 
Washington 4, D.C., $7. 

American Aviation Siy-Gest, American Aviation 
Corp., Jamestown, } 

The American Saeeere, 570 Lexington Ave., 
New York 22, N.Y., $3.00. 

American Meteorological Society, Bulletin, Mil- 
ton, Mass., $3.50. 

= : <r Pilot, 1170 Broadway, New York 1, 

American Society for Testing a Bulletin, 
260 S. Broad St., Philadelphia 2, Pa., $1.50. 

American Society of Mechanical Rasiacers, 
srapeneinae, 29 W. 39th St., New York 18, 
N.Y., $12. 

Anahuac, Mexico, D.F., $6.00 (Mex.). 

Army News, Bureau of Public Relations, War 
Dept., Washington 25, D.C. 

Army Ordnance, 705 Mills Bldg., Washington 6, 

.C., $4.50. 


Washing- 


Astronautics, 130 W 42nd_ St., New York 18, 

N.Y., $3.00. 

Automotive and Aviation Saineiatthin. Chestnut & 
56th Sts., “baggy 39, Pa., $1.00. 


Automotive News, 5229 Cass Ave., Detroit 2, 
Mich., $4.00. 


Automotive War Production, Automotive Council 
for War Production, New Center Bldg., De- 
troit 2, Mich. 


Avia, Belgrano 471, Piso 3°, Buenos Aires, Argen- 
tina, $6.00 m/n. 


Aviac&o, R. 104, 4°, Rio de Janeiro, 
Brazil, $4. 


Aviacién, a W. 8th St., Los Angeles, Calif., 
$1.00. 

Aviation, 330 W. 42nd St., New York 18, N.Y., 
$3.00. 

Aviation and Layo 2816 Eaton Tower, De- 


troit 26, Mich., $2.00. 


Aviation Bulletin, British Aviation Insurance 
Company Ltd., 500 Place d’'Armes, Montreal, 
Quebec. 


Sen 1170 Broadway, New York 

Aviation pratenenee, 205 E, 42nd St., New York 
12, 

Aviation ony a W. 42nd St., New York 18, 
N.Y., $5.00. 


Aviation Progress, Board of Supervisors of Los 


Angeles County, Los Angeles, Calif. 


Aviation Service Magazine, 549 W. Washington 


Blvd., Chicago 6, 


Spieties Writers Association, Newsletter, P.O. 
x 856, Grand Central Annex, New York 17 
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Bakelite Review, Bakelite Corp., 30 E. 42nd S8t., 
New York 17, N.Y. 


Barksdale’s Bark, Army Air Forces, Barksdale 
Field, L 


The Beach Post, Training Seater No. 1, Army 
Air Forces, Miami Beach, 


The Beam, Basic Training yee Army Air 
Forces, Fresno, Calif. 


The Beam, Pilot School (Advanced Single En- 
gine), Army Air Forces, Army Air Field, Mari- 
anna, Fla. 


The Beam, Special Service Office, Army Air 
Forces, Bolling Field, D.C. 


™ Beech Log, Beech Aircraft Corp., Wichita, 
an. 


The Bee-Hive, United Aircraft Corp., E. Hart- 
ford, Conn. 


Bell 463 West St., New York 
14, N.Y., $2. 


The Aircraft Corp., 2050 Elm- 
wood Ave., Buffalo, N.Y. 


Biggstuff, Army Air Forces, Biggs Field, Tex. 


Black Landmarks, Blackland Army Air Field, 
Waco, Tex. 


Div., Curtiss-Wright Corp., 
Caldwell, } 


Boeing Seianane. Boeing Plane Talk, Boeing Air- 
plane Co., Wichita, Kan. 


Boeing News, Boeing Aircraft Co., Seattle, Wash. 


The Bomb Bay, eor Air Forces, Hammer Field, 
Fresno, Calif., $2.0 


Bomb Blast, Army nM Field, Childress, Tex. 

The Bombardier, Army Air Base, Pocatello, Ida. 

Bombing Range High Score, Army Air Forces, 
Avon Park, Fla. 

Bombs Away, Army Air Field, Victorville, Calif. 

The Bombsight, Advanced Flying School, Army 
Air Forces, Kirtland Field, N.M. 

Booster, Pilot School (Advanced Single Engine), 
Army Air Forces, Napier Field, Dothan, Ala. 
Boe Hill Marauder, Army Air Field, Dodge City, 

an. 


The Bradley Beam, Army Air Forces, Bradley 
Field, Conn. 

Breeze American, Breese Corporations, Inc., 41 
8. 6th St., Newark, N.J. 

Brewster Builder, Brewster Aeronautical Corp., 
35th & Northern Blvd., Long Island City, N 
Britain, British Information Services, 30 Rocke- 

feller Plaza, New York 20, N.Y., $1.00. 

British Airways News Letter, British Overseas 
Airways Corp., Airways House, London, 8.W.1. 

Bulaero, Curtiss-Wright Technical Institute, 
Glendale, Calif. 

Bulletin of Technical Data for the Plywood In- 
dustry, The Resinous Products & Chemical 
a 222 W. Washington Sq., Philadelphia 5, 

Bulletin of War Medicine, British Information 
Rockefeller Plaza, New York 20, 
N.Y., $4.5 

The deen yo Air Field, Kingman, Ariz. 

Caminos del Aire, Pan American Airways, Boli- 
var 18, México, D.F. 


Canadian Air Cadet, 122 Wellington St., Ottawa, 
$1.00. 


Canadian Aviation, 481 University Ave., Toronto 

2, $2.00. 

Canadian Car Journal, Canadian Car & Foundry 
Co., Ltd., 621 Craig St., West, Montreal, Que- 
yec, 

The Carrier, Army Air Forces, Bowman Field, 
Louisville, Ky. 


Cessquire, Cessna Aircraft Co., Wichita, Kan. 


The Chance Vought News, Chance Vought Air- 
= Div., United Aircraft Corp., Stratford, 
onn. 
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makes the famous Phillips Recessed 


NATIONAL SCREW OF CLEVELAND 


Head Screws 


and Bolts, scientifically engineered for fast- 


starting, faster and easier driving, better fastenings, 


1. Self-centering on the driver 


2. Holds driver from slipping 


4, Eliminates head breakage 
5. Frees operator’s hand to hold work 


6. Makes better appearance— 
prevents marring work 


7. Simplifies hard-to-get-at 
jobs 


7 distinct advantages of the Phillips Recessed Head 


3. Four “wings” give greater driving power 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 
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Chicago Airview News, Douglas Aircraft Co., Inc., 
Chicago, Ill. 
Institute of E 119 W. 
one St., New York, NY. 
he Early Birds, Col. Ernest 
Mone, Seeretary, 3401 16th St., N.W., Wash- 
ington, 
Cirele-News, The B. F. Goodrich Co., Akron, O. 
nautics Journal, U.S. 
Office, Washington 25, D.C., 
Patrol Courier, Missouri Wing 
trol, Krata Field, St. Louis, Mo. 
t Clatter, Aircraft Owners and Pilots Assn., 
Bldg., Washington 1, D.C. 
lliers, The Cone Collier Publishing Co., 
O., $3.0 
bia Aircast, Products, 
St., Somerville, N.J. 
The Comet, Ampco Metal, Inc., Milwaukee 4, 
Wis. 


Command Post, Air Service Command, M cClellan 
Field, Sacramento, 
Commercial Aviation, 614 Tramways Bldg., Mon- 
treal, Quebec, $3.00. 
Common-Ader, Plant 2, Commonwealth 
be Inc., Kansas City, Mo. 
Construction Glues, I. F. Laucks, Inc., 911 West- 
ern Ave., Seattle, Wash. 
Contact, 80 E. 42nd St., New York 17, N.Y., $2.00. 
The Continental Eagle, Continental Air Lines, 
Inc., Denver, Colo. 
Convair News, Consolidated Vultee Aircraft 
Corp., Miami, Fla. 
Field Journal, Pilot School (Advanced 
oe ee Army Air Forces, Craig Field, 
Selma, Ala. 


The Cub Flier, Piper Aircraft Corp., Lock Haven, 
Pa. 


Current Aviation, 400 S. Front St., Columbus 15, 
O., $0.80. 

Curtiss Fly-Leaf, Curtiss-Wright Corp., Munici- 
pal Airport, Buffalo, N.Y. 

Curtiss-Wright-er, Curtiss-Wright Corp., Lam- 
bert Field, St. Louis, Mo. 

Daggett Airview News, Douglas Aircraft Co., 
Inc., Daggett, Calif. 

The Dalhart Bomber, Army Air Base, Dalhart, 
Tex. 


Del Valle News, Bergstrom Army Air Field, Aus- 
tin, Tex. 
Diesel Power & Diesel Transport 192 Lex- 
ington Ave., New York 16 $3.00. 
Domestic Commerce, U.S. Government Printing 
ffice, Washington 25, D.C., 
Douglas Airview, Douglas Co., Ine., 
Santa Monica, Calif. 
The Dow Chemical Co., Midland, 
ich, 
The Sapa, are Madison Ave., New York 
16, N.Y., $3.00 
The Dragon, The Fafnir Bearing Co., New Brit- 
ain, Conn, 
Drew Field puhoen, Army Air Base, Drew Field, 
Tampa, Fla. 
The Bagle, | Consolidated Vultee Aircraft Corp., 
Ft. Worth, Tex 


Eye, Eagle Pass Army Air Field, Eagle 
‘ass, 


Eastern icici: Eastern Aircraft Div., 
General Motors Corp., Linden, N.J. 


The Eaton rate Eaton Mfg. Co., 739JE. 140th 
8t., Cleveland, O 


Log, Edo Corp., College Point, 
El Segundo Airview News, Douglas Aircraft Co., 
Inc., El Segundo, Calif. 


Electrical En nee: , 33 W. 39th 
3 3 8t., New York 


The Engineer, 28 
C2, gi om Essex St., Strand, London, W 
Ragingering, 35 35 Bedford St., Strand, London, 


Engineering 330 W. 42nd St., 
New York 18, N.Y., $5 .00. 


The E 
York 10 


Enid 
Enid, Obie. acts, Enid Army Flying School, 


> Exchangite, 335 Superior St., Toledo, O., 


—e Digest, 1 Madison Ave., New 
+ $7.50. 


Facts and Feat O j i 
ffice of War Information, 
FAD, Fairchild Aircraft Division, Fairchild En- 

gine and Airplane Corp., Hagerstown, Md. 
The Faircratters, Fairchild Aircraft Div., Fair- 
ro Engine and Airplane Corp., Burlington, 


News, American Airlines, Inc., New 
NY Municipal Airport, Jackson Heights, 


SOURCE MATERIAL 


Fleetwi 
Cargo, Inc., Bristol, P. 


Arrow, Division, Kaiser 


Flexigun, Flexible mains School, Army Air 
Forces, Ft. Myers, Fla. 

Flight, Dorset House, Stamford St., London, 
8.E.1, £3, 1s. 


Flight Control, Eclipse-Pioneer Division, Bendix 
viation Corp., Teterboro, N.J. 


ba ¢ Flight Pattern, Army Air Field, Douglas, 
riz. 


Flight Time, Basic Pilot School, Army Air Forces, 
oodfellow Field, Tex. 


Flyer, Army Air Base, Reno, Nev. 

The Flyer, Army Air Field, Chico, Calif. 

Flying, 540 N. Michigan Ave., Chicago 11, IIL, 
$4.00 


se: a 67 W. 44th St., New York 18, N.Y., 

1.80. 

Flying Cadet, 420 Lexington Ave., New York 17, 
$1.00. 


The Flying M, Menasco Mfg. 
Fernando Blvd., Burbank, 


Fivins Time, ~~ School (Basic), Army Air 
orces, Pecos, 


Fl ing Time "Plaine Army Air Field, Lub- 


Lom 805 8. San 


Flying Vistas, Cessna Aircraft Co., Wichita, Kan. 
Foster Field Fighter, Army Air Forces, Foster 
Field, Tex. 
The Foundation, The Engineering Society of De- 
troit, 100 Farnsworth Ave., Detroit, Mich. 
Franklin Institute, Journal, Benjamin Franklin 
Pkwy. at 20th St., Philadelphia, Pa., $6.00. 
General Aircraft News, London Air Park, Felt- 
ham, Middlesex, England. 

Global Service Log, Lockheed Aircraft Corp., 
Burbank, Calif. 

Globe Beam, Globe Aircraft Corp., North Side 
Station, Ft. Worth, Tex. 

GM Folks, General Motors Corp., Detroit, Mich. 

Great Britain, Aeronautical Research Committee, 
Reports and Memoranda, British Information 
“er 30 Rockefeller Plaza, New York 20, 


Great Britain, Ministry of Aircraft Production, 
Translations, The (R.T.P. 3), Mill- 
bank, London, 8.W 

Post, Air Field, Greenville, 

iss 

The Greenwood Gremlin, Pilot School (Basic), 
Army Air Forces, Greenwood, Miss. 

The Gulfport Field Post, Army Air Forces, Gulf- 
port Field, Miss. 

Hags Howl Flexible Gunnery School, Army Air 

‘orces, Harlingen, Tex. 

Hamilton Field Takeoff, Army Air Forces, Hamil- 
ton Field, Calif. 

Hangar Flying, Lockheed Aircraft Corp., Bur- 

ank, Calif. 

Haul Down and Ease Off, National Association 
of American Balloon Corps Veterans, P.O. 
Box 2040, Wichita, Kan. 

Hawk’s Cry, Army Air Field, Tuskegee, Ala. 

Heath Beacon, Heath Co., Benton Harbor, Mich. 

Heating and Veniotng,. 148 Lafayette St., 
New York 13, N.Y., $2.0 

Heating, Piping & Air Titi 6 N. Michi- 
gan ve., Chicago 2, Ill., $2.00. 

The Hecker Michronicle, A. W. Hecker, 1976 
E. 66th St., Cleveland, 0. 

High Pressure, Walter Kidde & Co., 140 Cedar 

t., New York 6, N.Y. 

The Hillfielder, Air Service Command, Hill 
Field, Ogden, Utah. 

Hobart Arc Welding News, Hobart Brothers Co., 
Troy, O 

Inco, The Euperaational Nickel Co., Inc., 67 Wall 
St., New York 5 

Indian Aviation, 13 ‘Bens Mansions, P.O. Box 
2361, Calcutta, India, Res. 7/8. 

Institute of Radio Engineers, 330 
W. 42nd St., New York 18, N.Y., $10. 

Institute of orgy Journal, 15 Savoy St., 
London, W.C.2, 2s. 6d. per copy. 

Institute of Welding, Transactions, 2, Bucking- 
ham Palace Gardens, London, S. W.2 2, 308. 

Instruments, 1117 Wolfendale St., Pittsburgh 13, 
Pa., $2.00. 


The Intava “World, International Aviation As- 
sociates, Artillery House, Artillery Row, Lon- 
don, 8.W.1. 

Entesstptorquentn, Interstate Aircraft and Engi- 
by Corp., 3443 Wilshire Blvd., Los An- 
geles, Calif.; DeKalb 

The Iron Age, 100 E. ‘42nd 8t., New York 17, 
N.Y., $8.00. 

Jefferson Barracks Hub, Air Forces Bante Train- 
ing Center, Jefferson Barracks, M 


Journal of Applied poshenien, 29 W. 39th 8t., 
New York 18, N.Y., $5. 


Journal of Aviation ri sill 2642 University 
Ave.. St. Paul. Minn., $5.00 
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Journal of Research of the National Bureau of 
Standards, U.S. arene Printing Office, 
Washingtcn 25, D.C., $3.5: 

Journal of Scientific <del The Univer- 
sity, Reading, Berkshire, England, 40s, 

Journal of the Aeronautical Sciences, 1505 RCA 
Bidg. West, New York 20, N.Y., $7.00. 

The Keesler Field News, Eastern Technical 
tg Command, Army Air Forces, Biloxi, 

iss 

Kunststoffe, Edwards Bees. Inc., 300 John 8t., 
Ann Arbor, Mich., $15 

Aileron, Air Field, Lemoore, 

alif 

The Learavian, Lear Avia, Piqua, O. 

a om | Bulletin of Abstracts, Universal Oil 
Products Co., 310 S. Michigan Ave., Chicago, 


Bowling Green Lane, London, 


The Lockbourne Air Base News, Lockbourne 
Army Air Base, Columbus, O. 

The Lockheed Aircraftsman; The Lockheed 
Star, Lockheed Aircraft Corp., Burbank, Calif. 

The Log, Army Air Field, Lake Charles, La. 

Long Beach Airview News, Douglas Aircraft 
Co., Inc., Long Beach, Calif. 

Lubrication, The Texas Company, 135 E. 42nd 
St., New York 17, N.Y. 

Luftfahrtforschung, Edwards 
John St., Ann Arbor, Mich., $12 


™ Army Air Luke Field, 


Inc., 300 


Star, Lycoming Div., Aviation 
Corp., Williamsport, Pa. 

McDonnell Bulletin, McDonnell Aircraft Corp., 
Lambert Field, St. Louis, Mo. 

The M.A.A.F. Cowling, Marana Army Air Field, 
Tucson, Ariz, 

Machinery, 148 Lafayette St.. New York 13, 
N.Y., $4.00. 

Machine Tools, National Machine Tool Builders 
Assn., Cleveland, O 

The March Field Beacon, Army Air Forces, 
March Field, Calif. 

Marfacts, Pilot School (Advanced Two Engine), 
Army Air Forces, Marfa, Tex. 

The Martin a The Glenn L. Martin Co., Balti- 
more 

Mechaliows, The Ewing Publishing Co., Ama- 
rillo, Tex. 

Mechanical En; Prnerints 3 29 W. 39th St., New 
York 18, N.Y., $6.00. 

Mechanical Top ics, The International Nickel 
Co., Inc., 67 Wall St., New York 5, N.Y. 

Mechanix 1501 Broadway, New 
York 18, N.Y 

Metals oo Alloys, ie W. 42nd St., New York 
18, N.Y., $2.00. 

Metco News maingering Co., Inc., 
38-14 30th St., Long Island City, N.Y. 

The Military Surgeon, i Medical Museum, 
Washington 25, D. C., $4 

Model Airplane News, poo a Ave., New York 
17, N.Y., $2.00, 

Model Aviation, Air Youth Division, National 
Aeronautic Assn., 1025 Connecticut Ave., 
Washington 6, D.C., $1.00. 

Medera 122 E. 42nd St., New York 17, 


Transport, 105 Svrand, London, W.C.2, 


The Monthly Honker, Canadian Pacific Air Lines, 
620 Dominion Sq. Bldg., Montreal, Quebec. 
as 1 ta Science News, 3 Hanover St., London 


Monthly Weather Review, U.S. Sree 
Printing Office, Washington 25, D.C., $2.00. 
Mundo Aeronautico, 945, 

Aires, Argentina, Pesos 4 

NAAF News, Army Air Ark, 

National Aeronautics, — Connecticut Ave., 
Washington 6, D.C., 

The N.A, A. Dispatch, Aviation Trades 
Assn., 214 E. Armour Blvd., Kansas City, Mo. 

New Pan Airways System, 
135 E. 42nd St., New York 17, N.Y. 

olle niversit; eights 
New Cork 53, N.Y 

News, Army Air Field, Presque Isle, Me. 

News Digest, Hill & Knowlton, 350 5th Avenue, 
New York 1, N.Y. 

Nickel Cast Iron News; Nickel Steel Topics. 
The oe Nickel Co., Inc., 67 all 
St., New York 5, N 

Tale-Spin, Aviation Ltd., 

411 Crescent St., Montreal, Quebec. 

eum American Skyline; North American Sky- 

Sree North American Aviation, Inglewood, 


North Ameri-Kansan, North American Aviation, 
Fairfax, Kansas City, Kan. 
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The Lockheed Lightning—striking in the Mediterranean, over "Pall, 8 
Europe and at many points in the Pacific—has won even the eee Chi 
enemy's highest praise. With a speed well over 400 miles an Peter 1 
hour, a ceiling above 40,000 feet, the Lightning is still among "Kan 
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the hardest-hitting and best-protected fighters, and is the Supply 
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greatest weight carrier of them all. It has proved remarkably oe 


Productio 


versatile as a high altitude fighter, a low-level and dive obey 


Productio 


bomber and a deadly strafer. Deliveries to many fronts have wee 
been attained by increasing its range until it can be ferried fal N 
anywhere. And it can take punishment like an American heavy war P 
bomber. In the Aleutians, a pilot flew his Lightning back to the Quatest 
base with one engine completely shot away. The Ran 
Part of the Lightning's weight is armor for safequarding the —_ 
pilot and vital parts; much of it is sturdy airframe construce 9 J Peni 
tion, with maximum ease of replacement. “Cale 

To the staunch airframes of the Lightning and many other | J ™ er 
outstanding American planes, strength and the ability to Republic 
take abusive punishment is contributed by the tough, stress - 


Farmit 
resistant drop forgings which Kropp Forge Aviation is pro- — Philad 
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Airlines Gremlin; The Northeast Air- 
Minute Man, Northeast Air- 
lines, Inc., Commonwealth Airport, Boston, 
Mass. 

The Northern Dispatch, Army Air Base, Great 
Falls, Mont. 
Northrop News, Northrop Aircraft, Inc., 
Hawthorne, Calif.’ 
Notam, Army Air Base, Daniel Field, Augusta, 


fficial Foreign Air Mail 7 11 W. 42nd 
ty York 18, N.Y., $1.50. 
ficial Guide of the 608 S. Dear- 
Ave., Chicago 5, IIl., $5. j 
Ohio State University, Basineerin Experiment 
Station News, Columbus, 
oma City Douglas pate News, Douglas 
= Co., Inc., Oklahoma City, Okla. 
Pacific Pestics, 124 W. 4th St., Los Angeles 13, 
Calif., $3. 
tlantic ows, Atlantic Division, Pan Amer- 
System, La Guardia Field, Jack- 
son Heights, N.Y 
Parks Air News, Parks Air College, Inc., 
Airport, East St. Louis, Ill. 
The Pegasus, Fairchild Engine and Airplane 
Corp., 30 Rockefeller Plaza, New York 20, 


Parks 


Pesco | News, Pesco Products Co., 11610 Euclid 
Ave., Cleveland 6, O. 


The Pick-Up, All American Aviation, Inc., 209 
W. 9th St., Wilmington, Del. 


Picture News, Sinclair Refining Co., 101 W. 51st 
St., New York 19, N.Y. 


The Pilot, Army Air Field, La Junta, Calif. 
The Pilot, Army Air Field, Walnut Ridge, Ark. 
Plane Talk, Consolidated Vultee Aircraft Corp., 


350 5th Ave., New York 1, N.Y 
Planetoid, The Denver Planning Commission, 
Denver, Colo. 


Plastics and Resins ge 415 Lexington 
Ave., New York 17, N.Y. 00. 

Plastics Bulletin, I I. Du a de Nemour & 
Co., Ine | Arlington, N.J. 

Plastics Reporter, 1214 Hyde Park Ave., Hyde 
Park 36, Mass., $1.50. 

The Polar Tech, The Argus-Leader Co., Sioux 
Falls, S.D. 

Popular Mechanics aiomesies, 200 E. Ontario 
St., Chicago 11, Ill., $2.5 

Popular Monthly, 353 4th Ave., New 
York 10, N $2.00. 

Prairie Flier, en Army Air Field, Winfield, 
can. 

Production and Engineering Bulletin, British 
Supply Council in North America, P.O. Box 
rd enjamin Franklin Station, Washington, 
D 


Production Drive Committee News, North Amer- 
ican Aviation, Inglewood, Calif. 

Production Equipment, 328 S. Jefferson St., 
Chicago 6, Ill 

Production Improvement Bulletin, Airplane Div., 
nye Corp., Municipal Airport, Buf- 
alo 

Drefention Information, Automotive Council for 
nd Production, New Center Bldg., Detroit 2, 

ich. 

Quarterly of Applied Mathematics, Brown Uni- 
versity, Providence 12, R.1., $6.00. 

The Randolph Rookie, Army Air Forces, Ran- 
dolph Field, Tex. 

Ranger’s Cloud Buster, Ranger Aircraft Engines 
Div., Fairchild Engine and Airplane Corp., 
Farmingdale, N.Y 

Recent Periodical Articles, Library, Parks Air 
iolleee. Inc., Parks Airport, East St. Louis, 


a Reflector, Army Air Base, Richmond, Va., 


Re blic Aviation News, Republic Aviation Corp., 
armingdale, N.Y. 

The Resinous Resinous Products 
& Chemical Co., 222 Washington §8q., 
Philadelphia 5, Pa. 

The Rev Meter, Army Air Forces, Lowry Field, 
Denver, Colo. 

Revista Aérea Latino Aeperionne, 515 Madison 
Ave. New York 22, N.Y., 

Revista de la Fuerza Aérea, , de De- 
fensa Nacional, El Bosque, Santiago de Chile. 

Revista do Ar, Aero Clube de Portugal, Avenida 
da Liberdade 226, Lisboa, 120$00. 

The Robins Field News, Army Air Base, Robins 
Field, Warner Robins, Ga. 

Roger, 6th Ferrying Group, Air Transport Com- 
mand, Army Air Field, Long Beach, Calif. 

The Rohm & Haas Reporter, Rohm & Haas Co., 
222 W. Washington Sq., Philadelphia 5, Pa. 
Rotol Digest, Reference Library, Rotol Ltd., 

Gloucester, England. 


The Royal Aeronautical ary journal, 4, 
Hamilton Place, London, W.1, 


SOURCE MATERIAL 


The Runway, Army Air Forces, Pope Field, Ft. 
Bragg, 


Ryan Flying Reporter, Ryan Aeronautical Com- 
pany, San Diego, Calif. 


Ryan Sky News, The Ryan School of Aeronau- 
tics, Lindbergh Field, San Diego, Calif. 


The Salt Tablet, Army Air Base, Wendover Field, 
Utah. 


Salvo, Army Air Base, Roswell, N.M. 


Santa Monica Airview News, Douglas Aircraft 
Co., Inc., Santa Monica, Calif. 
The Sotuster Evening Post, 
Square, Philadelphia 5, Pa., $3.0 


Schweizer Aero- 1, Bern, 
Switzerland, Sw. Fr. 


Scientific 40th St., New York 
Selfridge Army Air Forces, Selfridge 
ie a. 


Engineering, Kent-Moore Organization, 
Inc., 485 W. Milwaukee Ave., Detroit, Mich. 


Sheet Metal Industries, 3 Amersham Rd., High 
Wycombe, Bucks., 15s. 


Shell Progress, Hy Oil Co., 
New York 20, N.Y 


Sheppard Field Suiean Army Air Forces Tech- 
nical School, Sheppard Field, Tex. 


Simmonds Aeronews, Simmonds Aerocessories, 
Inc., 21-10 49th Ave., Long Island City, N.Y 


om Steps, Chicago and Southern Air Lines, 
{unicipal Airport, Memphis 2, Tenn. 


Skyways, 444 Madison Ave., New York 22, 
$3.00. 


50 W. 50th St.. 


The Slip Stream, Army Air Base, Casper, Wyo. 


SNAFU, Eastern Flying Training Command, 
Army Air Forces, George Field, I[ll., $0.05 per 
copy. 

Snaproll, Pilot School (Basic), 
Minter Field, Bakersfield, 


Soaring, P.O. Box 71, Elmira, RY, $2.00. 


Sociedad Cubana de Ciencias Fisicas 
maticas, Revista, ces de la Habana, 
Habana, Cuba, $3.0 


Accelerator; 29 W. 39th 
, New York 18, N.Y., $10 


S.B. es C. Press Summary, Society of British Air- 
we Constructors, 32 Saville Row, London, 


Air Forces, 


The Solar Blast, Solar Aircraft Co., Lindbergh 
Field, San Diego, Calif. 


Southern Flight, 1901 McKinney Ave., Dallas 1, 
Tex., $2.00. 

Spartan School News,.Spartan School of Aeso- 
nautics, Municipal Airport, Tulsa, Okla. 


The Sperry News; 
Gyroscope Co., 
Brooklyn 1, N.Y. 


The Stabilizer, The Lincoln Electric Co., Coit 
Rd. & Kirby Ave., Cleveland, O. 


Steel Horizons, piagheny Ludlum Steel Corp., 
Brackenridge, Pa. 


om Processing, 108 Smithfield St., 
0, Pa., $2.00. 


Ba, Stewart-Warner Worker, Stewart-Warner 
Corp., 1827 W. Diversey Pkwy., Chicago, IIl. 


Stinson Field Weekly Bulletin, Air Depot Train- 
ing Station, Stinson Field, San Antonio, Tex. 


The Stinsonair, Stinson Division, Consolidated 
Vultee Aircraft Corp., Wayne, Mich. 


Tac, Tactical Center, Army Air Forces, Orlando, 
Fila. 


Tail Skid, Army Air Forces, Lawson Field, Ga. 


Tailspin, Army Air Forces, Ellington Field, 
Houston, Tex. 


Take-Off, Farris Publishing Co., Tinker Field, 
kla. 


The Sperrysc ope, Sperry 
Manhattan Bridge Plaza, 


Pittsburgh 


North American Aviation, Dallas, 
Tex 


The Siito-Setenee, Army Air Forces Preflight 
School, San Antonio, Tex. 


The Tarranter, Army Air Field, Ft. Worth, Tex. 
The Taylorcraft News, Taylorcraft 
Corp., Alliance, O. 


Technical Data Digest, Matériel Command, En "1 
neering Division, Army Air Forces, Wright 
Field, Dayton, O. 

Technical Education News, McGraw-Hill Pub- 
telsne Co., 330 W. 42nd St., New York 18, 
N 


Aviation 


Technical News Bulletin of the National Bureau 
of Standards, . Government Printing Office, 
Washington 35, D. C., $0.50. 

10-Shun, Eastern Technical Trainin 
Army Air Forces, Greensboro, N.C. 

Texaco Star, The Texas Co., 135 E. 42nd St., 
New York 17, N.Y. 


Command, 
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Texacts, 
Sheppard Field, Tex 


Thiokol Facts, Thiokol Corp., Trenton, N.J. 


Army Air panes Technical School, 


Ties. The Rapid City Journal, Rapid 


City, 
—_— Tattle, Army Air Forces, Cochran Field, 


Trade Winds, Wright Aeronautical Corp., Pater- 
son, N.J. 


Trade-A-Plane Service, Crossville, Tenn. 


Transatlantic Air News, American Export Air- 
lines, 25 Broadway, New York 4, N.Y. 


The T.W.A. Skyliner, Transcontinental & West- 
= Air, Inc., 10 Richards Rd., Kansas City, 


True Drift, Army Air Forces, Selman Field, La. 


Tucuman, Universidad Nacional, Revista, Serie 
A, Matemiaticas y Fisica Teérica, Ayacucho 
482, Tucuman, Argentina. 


Tulsa Savion News, Douglas Aircraft Co., Inc., 
Tulsa, O 


The Twin g vill Pilot School (Advanced Two 


Engine), Army Air Forces, Stockton Field, 
ali 


The Twin Spinner, Army Air Field, Altus, Okla. 


Twingine Times, Pilot School (Advanced Twin 
= Freeman Army Air Field, Seymour, 
n 


bas => Air Lines News, United Air Lines Corp., 
5959 S. Cicero Ave., Chicago, Ill. 


U. S. Air Services, een Bldg., Wash- 
ington 6, D.C., $3. 


U. &., NACA, Memorandums, Na- 
tional Advisory Committee for Aeronautics, 
Washington 25, D.C. 


U. S. Steel News, U. S. Steel Corp., 436 7th 
Ave., Pittsburgh, Pa. 


Universal Airline Sartaie 1317 F St., 
Washington 4, D.C., $5. 

Universal Engineering Trading 
Corp., 630 5th Ave., New York, N.Y. 


Carer an Lewis School of Aeronautics, Lockport, 


The Valve, Wilcox- Rich Division, The Eaton Mfg. 
Co., Battle Creek, Mich. 


V.D.I. Zeitschrift, Edwards Brothers, Inc., 300 
John St., Ann Arbor, Mich., $19. 


The Volunteer, Nashville Div., 
Vultee Aircraft Corp., 


Vox Prop, Air Service Command, Army Air 
Field, Yome, N.Y. 


Vox Prop, American Propeller Corp., Toledo, O. 
The Waco Word, Waco Aircraft Co., Troy, O. 
War Medicine. 535 N. Dearborn St., 


N.W., 


Consolidated 
Nashville, Tenn. 


Chicago 

10, Ill 

War Production Drive, Summerill Tubing Co., 
Bridgeport, Montgomery County, Pa. 


Warplane Production, Aircraft War Production 
Council, Inc., Hollywood Professional Build- 
ing, Los Angeles 28, Calif. 

Washington News Letter, seas Connecticut Ave., 
Washington 6, D.C., $2. 


The Wasp Nest, Pratt & ee 
United Aircraft Corp., Kansas City, Mo. 
Weight Engineering, Society of Aeronautical 
eight Engineers, Inc., 148 N. Brand Blvd., 
Glendale 3, Calif., $1.75. 


33 W. 39th St., New York 


Aircraft Div., 


West Coast Air Mail Society, 
26th St., San Francisco 14, Calif. 


Western Flying, 304 S. Broadway, Los Angeles 
13, Calif., $2.00. 


Wheelco Comments, Wheelco Instruments Co., 
Harrison & Peoria Sts., Chicago 7, Ill. 


Williams Field Airfax, Army Air Forces, Williams 
Field, Chandler, Ariz. 


Wigs, Fes, Army Air Field, San Bernardino, 


Bulletin, 4142 


Wing Tips, Pilot School (Specialized Two En- 
gine), Mather Field, Sacramento, Calif. 


Wings, McGraw-Hill Publishing Co., 330 W. 
42nd St., New York 18, N.Y. 


Wings, 1-5 Marion St., Wellington, N.Z., 10s. 


Wingspread, Army Air Forces, Peterson Field, 
Colorado Springs, Colo. 


Wiae-tes, Waco Army Flying School, Waco, 

ex. 

Wright at the Moment, 
Corp., Paterson, N.J. 

Yuma Actioneer, Army Air Field, Yuma, Aris. 


Zoom, Basic Flying School, 
Bainbridge, Ga. 


Wright Aeronautical 
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New Martin 
Bore Adaptor Lets 
U.S. Gunners Throw More Lead! 


tees problem lay in the gun interrupters, those devices which shut 
off turret guns as they swing past parts of their own planes. They 
were necessary, of course, to prevent shooting up your own ship. But, 
our gunners complained, the interruption was too long. Machine-guns, 
for safety, were shut off too soon before the stream of bullets traversed 
to the tail fin or wing, and did not resume until after very ample 
clearance on the other side. Enemy interceptors, quick to learn, made 
good use of these halts in turret-gun fire to get in telling bursts of 
their own. Why, our gunners asked; couldn't the interruption be 
shortened down to mathematical minimums? 


How Martin Licked The Problem 


To shorten the interruption, close clearances were needed. But gun 
interrupters were set by hand, and close tolerances were impossible. 
So to meet the problem, Martin engineers designed a high-precision 
tool, the Bore Adaptor. Used in conjunction with a standard borescope, 
this device makes possible the most delicate adjustments, permitting 
guns to continue firing until bullets pass within the proverbial hairs- 
breadth of plane parts in line of fire. As a result, U. S. turret guns can 
keep firing longer and can throw more lead! This Bore Adaptor is just 
another example of how Martin engineers pack more punch into U. S. 
warplanes . . . and it’s a sample of the kind of ingenuity Martin will 
bring to bear upon the problems of peacetime production. 


Tue L. Martin Company, BALTIMORE-3, U. S. A. 
Tug Guenn L. Martin-Nesraska Company—OMAHA 


AIRCRAFT 


Builders of Dependable @) Aircraft Since 1909 
2 


Martin bore adaptor (shown 
here) checks the positioning 
of the interrupter cams in a 
gun turret, by aligning the 
bore of the gun to the proper 
angle, with respect to a line 
which is tangent to any suf- 
face of the airplane, through 
the pivot point of the gun 
(proper angle to the pre 
determined ). 
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Government 
Publications 


Army Air Forces 


Versatile Quilt of Army Airmen. 
The Equipment Laboratory of the 
LAF. Matériel Command at Wright 
Field has developed a quilt for A.A.F. 
fliers. It is made of tough, water-re- 
pellant material, is stuffed with chicken 
feathers, and weighs less than 3 lbs. 
Folded in a special case, it makes a com- 
pact bundle 12 by 14 in. Open, it 
measures about 4 by 6 ft. 

The quilt is not only extremely warm 
but, because of its water-repellant 
fabric, it is buoyant and ean easily be 
used as a life preserver. It will sustain 
a man in water indefinitely if folded 
and tied around the waist. There are 
tie straps along the edges of the quilt so 
that it can be set up as a pup tent or a 
hammock. It also makes a sleeping 
bag, and a slit in the center converts it 
into a raincoat or poncho. One side of 
this “comforter” is the usual olive drab 
color for camouflage purposes. The 
other is bright orange for signaling. 
It is packed in a waterproof, nontoxic 
carrying case with a shoulder strap. 
The case can be used for storing drink- 
ing water. Army Air Forces Matériel 
Command, Wright Field. 

The 7th Air Force. Major Gen. 
Willis H. Hale. The Commanding 
General of the 7th Air Force reviews 
the operational record of the Force and 
explains its role in the combined opera- 
tions of the Central Pacific offensive. 
He describes its defensive position after 
the Japanese blow against Hawaii, the 
transition from defensive to offensive 
action, and the offensive operations 
that began with Allied victory in the 
Gilbert Islands. He also interprets its 
functions as the striking arm of land- 
based planes in a task force that is pri- 
marily naval. Data are given on the 
conditions by which air operations in 
the Central Pacific theater of war are 
characterized, the kind of air tactics 
used in the island-to-island offensive, 
and the problems of supply and person- 
nel which are encountered. Air Force, 
March, 1944. 

Catalog of Available Property of 
the United States Army Air Forces. 
Catalog No. 2 describes and _illus- 
trates items that are available for pur- 
chase or transfer from the U.S. Army 
Air Forces. The list includes equip- 
ment, accessories, materials, parts, tools, 
and other items generally used at Air 
Force ground stations. The properties 
may be acquired by (a) the Army 
Services; (b) other Government agen- 
cies and services; and (c) manufacturers 


and their suppliers having war contracts, 
provided such sales will facilitate the 
prosecution of the war. Advice on the 
disposal procedure is given in the book- 
let. 

Combined Operations. Lt. L. P. 
Bachmann. <A brief report on the 
current operations of the U.S. 7th 
Air Force. This introduces a more 
detailed article on the strategy, tac- 
tics, and record of the Air Force fight- 
ing in the Central Pacific. Air Force, 
March, 1944. 

So You Think the Germans Are 
Giving Up! Col. John R. Kane. 
The former commanding officer of a 
heavy bomber group assails the belief 
that the morale of German airmen is 
deteriorating. Explaining why the 
Luftwaffe aviator may be expected to 
fight harder than ever at this stage of 
the war, he cites indications that show 
that the German airman is still confi- 
dent of his own country’s ability to win 
the war. Testimony is also given to 
disprove stories that Nazi pilots are 
unwilling to fight when outnumbered. 
Air Force, March, 1944. 


Civil Aeronautics Administration 


The CAA-RTCA Instrument Land- 
ing System. Part I. Development 
and Installation. Henry I. Metz. 
Part I of this report describes the 
radio instrument landing system de- 
signed and constructed under contract 
with the Civil Aeronautics Authority 
by the International Telephone De- 
velopment Company. The installation 
at the Indianapolis Municipal Airport 
was completed and accepted in October, 
1939. The system provides for instru- 
ment landing in four directions through 
the use of fixed ground stations. 

Part II. Test and Modifications. 
The second part of the report describes 
the development work carried out by 
the Technical Development Division, 
Civil Aeronautics Administration, in 
cooperation with the International Tele- 
phone Development: Company, to make 
this instrument landing system comply, 
insofar as practicable, with the stand- 
ards set up by the Radio Technical 
Commission for Aeronautics at its 
meeting of September 15, 1939. It also 
describes the general operation of the 
system and the receiving equipment in 
various aircraft. Technical Develop- 
ment Report Nos. 35 and 36, October, 
1943. 


Digest of Civil Air Regulations for 
Pilots. A publication issued for the 
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purpose of explaining to the student 
pilot, in phraseology as nonlegal as 
practicable, those provisions of the Civil 
Air Regulations which most directly 
affect the pilot. Although designed 
primarily for use as a textbook in the 
C.A.A. War Training Service, this book 
is intended to be valuable to anyone 
preparing for examination on the Civil 
Air Regulations required for issuance 
of a pilot’s certificate. Civil Aero- 
nautics Bulletin No. 22. For sale by 
the Superintendent of Documents, 
Washington, D.C., $0.20. 


Civil Aeronautics Board 


Annual Report of the Civil Aero- 
nautics Board. As reported to the 
Congress of the United States, this is 
a review of the activities of the Civil 
Aeronautics Board from its previous 
annual report up to November 1, 1943. 
It describes wartime changes in routes 
and service, wartime safety measures, 
growth of air transportation, and legis- 
lation. It also records the year’s prog- 
ress with regard to the expansion of air 
transportation, economic regulation, 
and safety measures. Sixteen appen- 
dixes contain various maps, charts, and 
statistical tables. However, some of 
the data presented extend only through 
the fiscal year ended June 30, 1943. 


Library of Congress 


Books for Aircraft Mechanics. This 
bibliography was compiled for the 
use of aircraft mechanics. The books 
are classified under the following sub- 
jects: general, drafting and blueprint 
reading, electricity, engines, hydraulics, 
inspection, instruments, machine tools, 
maintenance, materials and processes, 
mathematics, metalwork, propellers, 
riveting, welding, and woodwork. Li- 
brary of Congress, Division of Aero- 
nautics. 


Navy Department 


Navy Handbook on Packing and 
Materials Handling—Air Borne Cargo. 
A handbook on the preparation of 
material to be shipped by air has been 
prepared as a guide for the personnel of 
the naval establishment. It contains 
information for packers and shippers 
which will help to promote efficiency in 
air-borne shipping. Sections are de- 
voted to the transport offices, materials 
handling, types of Navy cargo air- 
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“SPARK” 
for High Flyers 


Packard High-Altitude Ignition Cable 


The higher they go, the tougher the job of providing the 
surge of electricity that “sparks” aircraft engine performance. 
Packard high-altitude ignition cable, with its tough synthetic 
rubber sheath over an inner reinforcing braid, was developed 
to meet this challenge—is delivering the unfailing service 
our air forces demand in high-altitude bombers and fighters. 


Packard high-altitude ignition cable is the result of constant 
research and engineering carried on in close cooperation with 
the nation’s air forces, aircraft manufacturers and airlines. 
It is just one of many developments on which Packard’s 
reputation for coming up with the right answer to aircraft 
cable problems has been established. Whatever the need— 


you’re RIGHT with Packard cable. 


REGC.U S$. PAT OFF 
TRADE MARK 
PACKARD ELECTRIC DIVISION 
GENERAL MOTORS CORPORATION 
WARREN, OHIO 


/ PACKARD CABLE SERVES THE ARMED FORCES 
_ on trucks « jeeps « tanks « armored cars « planes « 
p> ~ aircraft instruments « anti-aircraft gun controls « 
landing boats « radio equipment. 


WAR BONDS SPARK THE FIGHT FOR FREEDOM | 
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planes, packing methods, marking, tie. 
down methods, and corrosion preven. 
tion. Bureau of Supplies and Accounts, 
Containers and Materials Handling Sec. 
tion. 


Office of War Mobilization 


Report on War and Post-War 
Adjustment Policies. Bernard M. 
Baruch and John M. Hancock. Cop- 
taining recommendations for govern- 
mental policies that will facilitate the 
transition from a war to a peace econ- 
omy, this is the much discussed report 
that the authors were requested to sub- 
mit to the Office of War Mobilization, 
It deals with immediate demobiliza- 
tion policies that have to do, first, with 
the stimulation of the war effort and, 
second, with the preparation for peace. 
The report is divided into five parts: 
The first consists of a letter in which the 
authors offer a synopsis of their major 
suggestions; the second is the report 
itself; and the third is a summary index 
of recommendations. In the fourth 
section there is a more extensive treat- 
ment of three main subjects: contract 
termination, surplus property, and tight- 
ening the mobilization machine. The 
fifth section consists of the recom- 
mended Uniform Termination Article 
for Government fixed-price war-supply 
contracts and a Statement of Principles 
on the Determination of Costs by the 
Joint Contract Termination Board. 
It is supplemented by three appendixes: 
One includes the Joint Contract Board’s 
statement of policy on _ termination 
financing; another, the Joint Board’s 
statement of policy as to removal and 
disposition of property in connection 
with contract termination; and the 
third, a summary of roles assigned to 
agencies. 


State of Oregon 


Oregon Laws Governing Aero- 
nautics. A compilation of Oregon 
state regulations with regard to avi- 
ation covers: the composition of the 
Board of Aeronautics and the extent of 
its authority; licensing and registration 
of pilots and aircraft; aircraft operation; 
aviation fields and airports; airport zon- 
ing; offenses, punishments, arrests, and 
prosecutions; and enabling acts for 
cities, counties, and political subdivi- 
sions. State Board of Aeronautics. 


War Department 


Ordnance. Unexploded Bombs— 
Organization and Operation for Dis- 
posal. The manual outlines Army 
organization and procedures for the dis- 
posal of unexploded bombs. It also 
describes German, Italian, and Japa- 
nese bombs, projectiles, and miscellane- 
ous objects that may be found after an 
air raid. An introductory chapter gives 
general information about the subject 
and is followed by special chapters on 
organization for bomb disposal, opera 
tions, bomb disposal companies, bomb 
disposal squadrons, special operating 
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LUMARITH* SAVES WEIGHT 


Lamarith gives the aircraft designer an effee- 
tive means for reducing airplane weight. 
Lamarith, used directly or in combination 
with metal can save as much as 50% of the 
weight of light alloys. Furthermore, Lumarith 
is comfortable to the touch in coldest weather 


—has surface p 7 of color 
or degree of transparency—and is a safe 
electrical insulator. 


Injection molded by \ 


Cruver Mfg. Co. 
Ad 
G 
ff } Toughness, that has made Lumarith plastics the first 
j / choice material for steering and control wheels, gets 
f j a shakedown test on this jungle road builder. In this 


application, Lumarith has to take the concentrated 
punishment of moisture, heat and hard usage. In- 
jection molded over the steel blade, Lumarith must 
hold fast under difficult conditions. 
For aircraft and automotive control wheels, grips, 
railings, cable pulleys and brackets, the combination 
of Lumarith and metal disposes of problems of strength 
and structure, and, at the same time provides for 
hand comfort and surface permanence. 
The technical service division of Celanese Celluloid Corporation 
has accumulated data of interest to aviation manufacturers and 
automotive designers. Your inquiries concerning the full range of 
Lumarith plastics—their properties _and_applications—are in- 
vited. Celanese Celluloid Corporation, The First Name in Plastics, 
a division of Celanese Corporation of America, 180 Madison 
Avenue, New York City 16. *Reg. U. S. Pat. Off. 


Lumarith*® 


**Great Moments 


* In Music’’*— 
Columbia Network, 
Wednesdays, 10 P.M., 
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The McQuay organization invites your inquiries 


when you consider the re-designing of aircraft 
components or assemblies . . . Let us propose a 
design using strong, light-weight phenolic base 
laminates. McQuay designs employ recent im- 
provements in plastic fabrication. McQuay, Inc., 


1632 Broadway Street N. E., Minneapolis 13, Minn. 
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nnel, and operating techniques. 
Data on military explosives are con- 
tained in an appendix. Field Manual 
FM 9-40, October, 1943. For sale by 
the Superintendent of Documents, 
Washington, D.C., $0.25. 


British Air Ministry 


The Air Almanac 1944 is published 
by H.M. Nautical Almanac Office 
on behalf of the British Air Ministry. 
The first volume covers the period from 
January to April, 1944, inclusive. The 
changes introduced in the 1944 edition 
arise mainly from the adoption of a 
tabular interval of 10” for the planets, 
thus bringing them into line with the 
sun, moon, and stars. The necessary 
increase in page size has allowed better 
arrangement of the contents and cer- 
tain minor changes and additions. In 
detail, these changes are as fol- 


lows: 

Inside Front Cover: The star list now 
includes the names of the stars used in 
the American Air Almanac. An inter- 
polation table for G.H.A. Aries and 
G.H.A. planets replaces the former table 
for G.H.A. Aries and G.H.A. Sun. 
Dome refraction, bubble-sextant cor- 
rection and dip tables have been re- 
moved and put on the inside back 
cover, 

Daily Pages: The odd (right-hand) 
pages now contain tables of G.H.A. 
Aries and G.H.A. and Dec. of three of 
the four planets, Venus, Mars, Jupiter, 
and Saturn; these pages may be re- 
ag primarily as “night” pages. 

he even’ (left-hand) pages contain 
tables of the G.H.A. and Dec. of both 
sun and moon, together with tables 
of sunrise, sunset, twilight, moonrise, 
moonset, and parallax in altitude. The 
risings and settings have been re- 
arranged and extended to latitude N. 
72°. The left-hand pages may now 
be regarded primarily as “day” 

Planet Notes: These are an innovation 
providing monthly information about 
the position, and appearance of the 
planets to assist identification; they 
are additional to the brief notes given on 
the daily pages. Corrections for Height 
to Times of Sunrise, Sunset and Twi- 
light: These tables have been re- 
arranged and extended to latitude N. 
72°. Interpolation Tables on the Flap: 
Tables for both sun and moon appear 
on the fold-over portion of the flap 
where only the table for the moon previ- 
ously appeared; this matches the 
atrangement of the even-numbered 
daily pages with which it is used. The 
tables for correction of observed alti- 
tudes have been removed, but the inter- 
polation table of moonrise, etc., for 
longitude, extended to cover the in- 
crease to latitude N. 72°, remains. The 
table for conversion of arc to time re- 
Places the now unnecessary interpola- 
tion table for G.H.A. planets on the back 
of the flap. Inside Back Cover: This 
Space, previously allotted to half the 
table for interpolation of G.H.A. planets, 
how gives the corrections to be applied 
to observed altitudes, arranged. sepa- 


rately for bubble and marine sextants. 
Outside Back Cover: The refraction 
tables have been omitted, since they are 
now incorporated with the other cor- 
rection tables on the inside back cover. 
His Majesty’s Nautical Almanac Office, 
London. 


British Information Services 


Voice of Victory. A 3l-page book- 
let presents the official account of how 
the British Eighth Army defeated the 
German forces in Egypt. The opera- 
tions are discussed in sections describ- 
ing the approach to the battle, the long 
months of preparation, the way the in- 
fantry broke through, the cooperation 
between the air force and the army, 
the clearing away of mines, and tank 
operations. The booklet, which is illus- 
trated by many aerial and ground 
photographs showing scenes of action, 
has also been published in the Italian 
language. It was prepared for the 
British War Office by the British Minis- 
try of Information, and is for sale 
through the British Information Serv- 
ices, New York, at $0.15. 

Keeping Them Flying. The work 
of the R.A.F. ground crews is praised 
in an illustrated pamphlet. While the 
various phases of ground-staff activi- 
ties are given mainly through photo- 
graphs, the illustrations are accom- 
panied by explanatory text. Among 
the activities featured are those of the 
armorers, wireless technicians, in- 
strument testers and repairers, Coas- 
tal Command servicing crews, female 
personnel, fire fighters, salvage crews, 
and ambulance units. British Infor- 
mation Services, New York. 


Notes on Gauge Making and Meas- 
uring was prepared by the British 
National Physical Laboratory for the 
assistance of firms entering the field of 
gauge making. This pamphlet con- 
tains notes on the manufacture and 
measurement of gauges, together with 
descriptions of measuring apparatus 
suitable for this class of work. Sug- 
gestions are offered to enable the best 
use to be made of existing measuring 
tools, and hints are given to facilitate 
manufacture. Only the simpler types 
of plain and form gauges are covered. 
Screw gauges are not considered since 
they are covered fully in a separate 
pamphlet, Notes on Screw Gauges. 
Reference to the more complicated 
types of position gauges is also 
omitted as being beyond the intended 
scope of the present notes. His 


Majesty’s Stationery Office, London, 
England, 2s. 

Instructions for Meteorological 
Teiegraphy. The sixth edition of the 
Meteorological Observer’s Handbook, 
Supplement No. I, is concerned with 
the network of telegraphic reporting 
stations by which meteorologic ob- 
servations are transmitted in British. 
It is divided into twelve sections: The 
first contains an introduction to the 
text; the second deals with the duties of 
observers; the third, with instruments; 
the fourth, with The Pocket Register; 
and the fifth, with hours of observations. 
Section number six is devoted to the 
coding of messages; number seven, to 
supplementary reports; number eight, 
to special reports, repetition of mes- 
sages, etc.; and number nine, to weekly 
and monthly returns. The subject of 
codes is taken up in section ten, hu- 
midity tables are given in section eleven, 
and dew-point tables in section twelve. 
Meteorological Office of the British Air 
Ministry. 

Manual of Firemanship. The third 
in a series of handbooks on methods 
of combating fire deals with hy- 
draulics; hydrants and emergency water 
supplies; mobile water supplies and 
water relaying; and the use and con- 
struction of 6-in. steel piping. Although 
the text is a general treatment about all 
surface fires, it is equally applicable to 
those fires caused by air raids. British 
Home Office (Fire Service Department). 
For sale by British Information Serv- 
ices, New York, $0.75. 


British Ministry of Aircraft 


Production 


Widia-Handbuch, Ausgabe B 
(Widia Handbook, Edition B). A 
reprint of the German edition of this 
book, made by the British Ministry 
of Aircraft Production, is intended to 
accompany R.T.P. Translation No. 
1513 as a supplement furnishing illustra- 
tions, tables, and diagrams that were not 
reproduced in this translation. The 
translation was listed in the Asro- 
NAUTICAL ENGINEERING REVIEW, June, 
1943, page 121, under Aircraft Produc- 
tion—Machine Tools. The book con- 
tains 230 pages and was published 
by Fried. Krupp Aktiengesellschaft, 
Essen, 1936. 


Dominion Bureau of Statistics 


Civil Aviation in Canada 1942. A 
statistical summary of civil aviation 
in Canada in the year 1942 is based on 
reports collected from the operators of 
aircraft with commercial operator’s 
licenses and from light-airplane clubs. 
Data on licenses and accidents are sup- 
plied by the Civil Aviation Division 
of the Department of Transport. In- 
formation is given concerning the classi- 
fication of the data and the fields covered 
by the several classes. Tables contain 
figures on operations, mileage, passengers, 
freight, mail and express, revenues and 
expenses, traffic, airports, and other 
pertinent information. 
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FROM PRINT TO PRODUCT 


This is a sketch of VARD Inc., a precision manufacturing plant. Sev- 
eral departments are illustrated to show the scope of our facilities. 


Here is a complete manufacturing service for precise mechanical devices, 
ready to assist in your present or post-war program. 


A group of young, progressive engineers are the nucleus of our engineer- 
ing and products development departments. Their designs move into experi- 
mental and tool making shops where highly trained machinists execute the 
prints on the best in toolroom lathes, jig borer, and modern mills. 


In production we offer a foundry with heat treating and testing depart- 
ments, supported by a complete pattern shop. Our extensive machine shops 
have machinery and personnel to turn out a variety of intricate hydraulic and 
other actuating devices, gears, clutches and navigation instruments. Inspec- 
tion and assembly departments, with full hydraulic testing equipment, com- 
plement the manufacturing shops. 


We have large optical and gage making departments. In temperatur. 
controlled rooms, we produce various types of thread, cylindrical and other 
gages, and check them to .00001 inch (one hundred thousandths of an inch) 
Our skilled glass workers grind and polish lenses and prisms, etc., for gun 
sights, observation instruments and complete optical systems—experimen- 
tally and in quantity production. We treat glass (Opticote) to reduce reflec - 
tion and increase light transmission. 


We engine-divide, engrave and calibrate protractors, dials, scales and 
calipers. We do our own painting, plating and anodizing. 

Space limits the listing of all our activities. What are your problems? 
What are your needs? 

Our equipment, our skilled workmen and our management experience 


are available to you. We invite your war or post-war experimental, develop- 
ment and production work. 


VARD INC. 


PASADENA 8, CALIFORNIA 
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eee ee Now 3 of a Seri 


RANGER 
CYLINDER ~~ 
= 
= ( 
= 
— = 
/ 
HIGH-SPEED ACTION LOW-SPEED ACTION 
» A/V/\/\/\ 


VELVET SMOOTH 

7 


JOLTING POWER 


High Speed Means Smooth Power 


Fairchild engineers have created a truly high-speed 
aircraft engine in the Ranger twelve (SGV-770-C-2). 


Ranger cylinders deliver more power for their size 
and weight than do the cylinders of other engines in 
Ranger’s power class. 


Each piston delivers more than 1,500 power strokes 
a minute at take-off—a total for the twelve cylinders 
of over 18,000 impelling drives every sixty seconds. 


They all add up to the kick of 550 horses delivered 
to the reduction gears that spin the propeller. The 


WAR 


BONDS 


RC RAFT 


explosions in a Ranger produce power that’s velvet: 
smooth—like this: www. ; instead of jolt- 
ing—like this: 

This high-speed power production is possible be- 
cause of the Ranger’s design—design that incor- 
porates the principle of dynamic balance in the engine, 
through an ingenious system of vibration dampers. 


Ranger engineers pack lithe, smooth power into 
the sleek lines of the Ranger Twelve—another in- 
stance of how they apply the “touch of tomorrow 
in the planes of today.” 


AND STAMPS 


ENGiNE 'S 


Division of Fairchild Engine and Airplane Corporation + Farmingdale, Long Island 
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Selected Papers of William 
Frederick Durand 


Contents: Biography; Life History 
of an Ocean Wave; Physical Meaning 
of Entropy; Progress in the Field of 
Mechanical Engineering During Recent 
Years; Applications of Science; The 
Aircraft Problem; America’s Air Serv- 
ice; Outstanding Aeronautic Prob- 
lems; The Engineer and Civilization; 
Science and Engineering; Science and 
Civilization; Aeronautic Education; 
Historical Sketch of the Development 
of Aerodynamic Theory; Hydraulic 
Theory; Development of Our Knowl- 
edge of the Laws of Fuid Mechanics; 
The Outlook in Fluid Mechanics; Mod- 
ern Trends in Air Transport; New Ob- 
ligations in Aeronautics. 


Dr. Durand, one of the founders and 
an Honorary Fellow of the Institute of 
the Aeronautical Sciences, celebrated his 
eighty-fifth birthday on March 5. To 
honor the dean of the engineering pro- 
fession, a committee headed by Dr. 
Th. von Karman selected 17 papers of 
general interest which give a vivid pic- 
ture of the character and general phi- 
losophy of Dr. Durand. These, with 
an extensive bibliography of his writ- 
ings, have been published and will give 
pleasure to innumerable friends of the 
engineering sage of Stanford University. 
Dr. von K4rmdn wrote the preface; 
Dr. Frank B. Jewett, an appreciation; 
and Prof. Elliott G. Reid, a biography. 
The papers that are included and have 
an aeronautical interest are: ‘“The Air- 
craft Problem,” ‘America’s Air Serv- 
ice,” “Outstanding Aeronautic Prob- 
lems,” “Aeronautic Education,” “His- 
torical Sketch of the Development of 
Aerodynamic Theory,”’ “Modern 
Trends in Air Transport,” and “New 
Obligations in Aeronautics.” 

The wide scope of these papers indi- 
cates the many fields of aeronautical 
development which have had the bene- 
fit of Dr. Durand’s exceptionally sound 
counsel, Durand Reprinting Commit- 
tee, California Institute of Technology, 
— Calif., 1944: 123 pages, 


Empire of the Air: 
and the Struggle for World Air- 


ways 


Juan Trippe 


Matthew Josephson 


Contents: On the Power Politics of 
the Air Age; Birth of a Giant of the 
Air; The Winning of Government Mail 
Contracts; Covered Wagons on Wings; 
The March Through South America; 
Imperialist Conflict in the Skies; To 


With the exception of 
aeronautical annuals and 
books published outside the 
United States, books re- 
viewed in this section may 
be borrowed without charge 
from The Paul Kollsman 
Library of the Institute of 
the Aeronautical Sciences, 
1505 RCA Building West, 
50 Rockefeller Plaza, New 
York 20, N. Y. 


the Oceans; Building the Pacific Air 
Track; Completion of the Transatlan- 
tic Air Service; The “Delousing”’ of the 
South American Airways; Battles of 
the Airway Barons; Character and 
Opinions of Juan Trippe; The Postwar 
Air. 


This book is practically ‘“must’’ read- 
ing for anyone who wishes to under- 
stand the background of American 
foreign air transport. Although it is 
primarily a biography of Juan Trippe, 
President of Pan American Airways, the 
chapters give objective discussions of 
his many penetrations of the countries 
that are served by his company. 
Trippe’s acquisition of large capital 
backing for his global plans of expan- 
sion of Pan American Airways are remi- 
niscent of early railroad finance. His 
almost continuous negotiations with the 
Post Office Department for mail con- 
tracts, with the State Department for 
support of his foreign plans, and for the 
purchase of competitors show his re- 
sourcefulness. The arguments for and 
against the “chosen instrument” idea 
of operating world airways are discussed. 
Postwar air problems that are closely 
related to the theory of air sovereignty 
are outlined in the final chapter. Har- 
court, Brace & Company, Inc., New 
York, 1944; 236 pages, $3.00. 


The Birth of the Royal Air Force 


Air Commodore H. A. Chamier 


Contents: The Days Before the War; 
Baptism of War, 1914; The Western 
Front, 1915; Further Afield, 1915; Or- 
ganization to the End of 1916; The 
Somme Battle, 1916; Zeppelins to the 
End of 1916; The Royal Naval Air Serv- 
ice, 1916; Naval Effort, 1917; The 
Western Front, 1917; Zeppelins and 
Gothas, 1917; The Side-shows; Train- 
ing: 1917 Onwards; Cleaning Up the 
Side-shows; Moving Gradually Home- 
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wards; The Final Years: 1918 Organi- 
zation; Prelude to Victory; The Last 
Great Battle. 


This book is the history of the Royal 
Flying Corps and the Royal Naval Air 
Service, which were later to be merged, 
on April 1, 1918, into the Royal Air 
Force. 

It is a detailed account of the early 
struggles of a few courageous believers 
in the role that the airplane could play 
in warfare. They encountered great 
opposition from the older services but 
persisted until events demonstrated 
that airplanes, even the primitive types 
then available, were of definite value. 

Then the first war came and from that 
point on the author shows the poor use 
that was made of the flying arms. He 
gives a description of the principal en- 
gagements in which airplanes were used. 
The history ends with the birth of the 
Royal Air Force. Pitman Publishing 
Corporation, New York, 1943; 199 
pages, $6.00. 


The Growth of the Red Army 


D. Fedotoff White 


Contents: The Heritage; Bolshevik 
Forces Before November 1917; The 
Early Days of the Soviet Regime; The 
Red Army During the Civil War; 
Kronstadt; The Birth of a Doctrine; 
The Reorganization of the Red Army; 
Frunze’s Army; The Impact of Indus- 
trialization; Toward the Greatest Army 
in the World. 


Although this book is principally con- 
cerned with the history and growth of 
the Army of the Soviet Republic, it 
also gives fragmentary information 
concerning the Red Air Force. Marshal 
Voroshilov, formerly People’s Com- 
missar for Defense, 1927, admitted that 
the technological means of the Red 
Army were still below those of the west- 
ern armed forces but praised the work of 
the Soviet aircraft constructor Tupolev 
as a harbinger of a great future develop- 
ment of Soviet air forces. 

The production of the aviation indus- 
try had increased from the 1923-1924 
period to 1925-1926 at the rate of 351 
for airplanes and 574 for engines, as 
against 100. From 1923-1924 all en- 
gines built were for trainers. Fifty per 
cent of the airplanes also were trainers. 
From 1925-1926 trainer engines con- 
stituted only 20 per cent of the output, 
while the number of combat planes had 
increased six and one-half times as com- 
pared with 1923. The growth of the 
Osoaviakhim during the First Five-Year 
Plan was phenomenal. In 1931 it em- 
braced 11,000,000 persons. It had 14 
glider stations, 40 flying fields, and 139 
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emergency landing fields. There was a 
vast network of flying schools, aeronau- 
tical laboratories, shops for airplane- 
model building, and other centers for 
training of pilots and aviation mechan- 
ies, as well as for propaganda of mili- 
tary aviation among the people. They 
planned to train several thousand pilots. 
The glider plant was geared to produce 
several thousand machines a year. In 
addition, in 1931 the Osoaviakhim was 
engaged in collecting a 20,000,000-ruble 
fund for the construction of dirigibles. 
Radio operators, photogrammetrists, 
and photographic specialists were 
being trained for the military air 


forces. 

By 1938 it was reported that produc- 
tion of airplanes had reached a 400-per- 
month level. Others claimed that the 
production rate had reached 20,000 a 

in 1939. In the same year there 
were 32 special flying and _ technical 
aviation schools. After the purge, there 
was rapid promotion of aviators to high 
rank. A well-known writer estimated 
that the Soviet air force in 1939 had be- 
tween 10,000 and 20,000 airplanes with 
five reserve pilots for each active one. 
Princeton University Press, Princeton, 
N.J., 1944; 486 pages, $3.75. 


The Illustrated Aviation 
Encyclopedia 


Edited by 
Aviation Research Associates 


This inexpensive compendium of in- 
formation gives meanings, in nontech- 
nical language, of many of the more fre- 
quently used aeronautical terms. In 
condensing some of the definitions there 
has been a loss of clarity, and some will 
quibble over words that have broader 
uses than are given. 

It is a book for which there should be 
a great demand and, as succeeding 
editions bring additions and certain 
clarifications, it may well become a 
standard reference book. The wide ex- 
perience of the sponsors of the book will 
assure its acceptance by the public. 
The Garden City Publishing Company, 
Ind., Garden City, L.I., N.Y., 1944; 236 
pages, $0.69. 


The Helicopters Are Coming 
C. B. F. Macauley 


Contents: What is a Helicopter?; The 
Helicopter Comes of Age; Historical 
erspective; Helicopter Designs; Heli- 
copters at War; Helicopters in Com- 
merce; The Helicopter and You; Social 


Impact; Reconversion and Postwar 
Problems. 

Overoptimistic claims have been 
major factors in creating uncertainty 
on the part of the public concerning new 
aeronautic developments. After the 
previous war, airplane salesmen over- 
emphasized the value of the Jenny for 
Private flying. The airship had its pe- 
nod of overenthusiasm for commercial 
uses. The autogiro for private use came 
and went. And now the helicopter, hav- 
ing caught the imagination of the public, 
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is being pictured as the answer to the 
automobile owner’s prayer. 

This interesting story of the develop- 
ment of rotating wing aircraft will con- 
vince the most incredulous person that 
soon he will be able to live in a futuristic 
suburban town having no death-dealing 
roads. He is visualized as relying only 
on his private helicopter to take him 
every day to New York where he will 
alight, with 100,000 other commuters, 
in heliports around the metropolis. All 
the difficulties of operating present-day 
private airplanes are given in great de- 
tail to show the advantages of the pri- 
vately owned helicopter that will be 
offered ‘‘ within a couple of years.” If 
the statements of an enthusiast whose 
zeal knows no barriers are read with re- 
straint, the book will serve a useful pur- 
pose in indicating the great possibilities 
of this type of aircraft. The most con- 
servative part of the study is a final plea 
for safety in the use of helicopters and 
for sensible regulation of rotating wing 
aircraft by local and national govern- 
ments. This is one of the uncertainties 
about operation which several cautious 
helicopter experts have recently guard- 
edly mentioned. Whittlesey House, 
McGraw-Hill Book Company, Inc., 
New York, 1944; 165 pages, $2.00. 


Airplane Stress Analysis 


Twelve paper-covered textbooks, 
numbered Part 1 to Part 12, inclusive, 
constitute a course of instruction in 
Basic Stress Analysis. The course is in- 
tended to provide the practical training 
period needed to prepare students for 
aircraft analysis work. The student 
completing the Basic Course is expected 
to be thoroughly familiar with the re- 
quirements for routine strength check- 
ing and to have the knowledge necessary 
to design welded tubular trusses, con- 
tinuous beams, fuselage floor beams, 
control-surface beams continuous over 
supports, struts, drag trusses, and 
welded and riveted fittings. He should 
be able to calculate the deflections of 
different components. The Basic 
Course also deals with the introduction 
to indeterminate structures by giving 
the student the basic theory of least 
work in direct stress, bending, and 
torsion as applied to aircraft prob- 
lems, 

A knowledge of high-school algebra 
and geometry is essential to success in 
the Basic Course. Trigonometry, ana- 
lytic geometry, and calculus are also 
useful. The course contains enough of 
calculus to clarify its application wher- 
ever it is used. The student whose 
mathematics is not well grounded will 
find it advisable to secure texts written 
especially for home study, some of which 
are referred to in the course. 

Every effort has been made to put 
concrete examples and solutions in 
front of the student before he is re- 
quested to solve similar problems. All 
steps in the solutions have been given 
so that the student may follow the ex- 
amples through, item by item. The 
authors strongly advise that the student 
follow the form of the examples in out- 
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lining his own work, since the forms 
given have been found more conducive 
to accurate work than any others. Al- 
ternate methods for solving the same 
problems are given so that one method 
may be used as a check of the results 
obtained by another. 

A separate volume contains solution 
sheets for the problems assigned in the 
textbooks. 

The Basic Course does not carry 
through a complete analysis of an air- 
plane. It completes the design of repre- 
sentative components and gives the 
tools for detail design after the loads are 
determined. The method of determin- 
ing the loads from aerodynamic data 
and of carrying through an analysis for 
the loads in the members is given as an 
appendix to the course and is treated 
completely for monocoque structures 
in the Advanced Analysis Course. 
Ryan Aeronautical Institute, Lindbergh 
Field, San Diego, Calif., 1942. 


Aerodynamics of the Aeroplane 


W. L. Cowley 

Contents: Sustentation of Aeroplanes; 
The Aerofoil; The Complete Aeroplane; 
The Propeller; The Aeroplane in 
Steady Flight; Aerodynamic Measure- 
ments—I Model Tests; Aerodynamic 
Measurements—II Full-scale Tests; 
Fluid Motion—Aerofoil Theory; Fluid 
Motion; Vibrations in Aircraft. 


Starting with concepts that any 
reader of general educational back- 
ground should have, this book carries 
the student on to a scientific under- 
standing of aerodynamics as applied to 
the airplane. The book is one of a group 
of individual treatments covering the 
sciences underlying aeronautics. It is 
written for students who have reached 
matriculation standard. Only simple 
mathematics is used in the text. The 
last two chapters of the book deal with 
complex subjects and are intended for 
more advanced students. The Ronald 
Press Company, New York, 1944; 201 
pages, $2.25. 


“Roger Wilco’’ ABC of Radio 


for Flyers 
Lt. Adras P. LaBorde 


Contents: Your Friend, the Radio; 
Pilot’s Radio Equipment; Using the 
Radiotelephone; Radio Air Traffic 
Control; Using the Radiotelegraph; 
Radio in Emergencies; Radio in Air 
Navigation; Practical Radio Naviga- 
tion Problem; Message by Radio. 


Basic radio procedure for pilots and 
other airmen is given in this book. The 
author’s aim has been to provide flight 
students with a book that would enable 
them to learn the fundamentals of the 
use of radio and to equip them with the 
knowledge requisite to the most efficient 
employment of aircraft radio equip- 
ment. Military Service Publishing 
Company, Harrisburg, Pa., 1943; 124 
pages, $2.00 
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ANOTHER DOW SERVICE 


FORGINGS 


Dow Fabricates as Well as Produces Magnesium 


® Another production burden is lifted 
from the shoulders of war-worn indus- 
trial America. As developers of Dow- 
metal Magnesium Alloys, Dow proudly 
accepts the responsibility of producing 
in its own shops, structurally stronger, 
lighter and more uniform forgings. 


In cooperation with your production 
and engineering staffs, you will find 
that Dow will work wholeheartedly 
with you in the production of Mag- 


nesium forgings that require less 
machining, have cleaner surfaces and 
exceptional dimensional accuracy, 
For parts that you are now processing 
or those that are still ‘on the board,” 
Dow forging engineers and service 
are at your immediate command. 


Investigate the possibilities of the 
many new magnesium alloys and 
Dow forging service. They may be the 
answer to your forging problems. 


MAGNESIUM DIVISION—THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York + Boston * Philadelphia + Washington 
Houston + San Francisco 


Cleveland + Detroit + Chicago + St. Louis 
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Fundamentals of Vibration Study 


R. G. Manley 


Contents: Systems Having One De- 
sree of Freedom (Undamped Motion); 
Damping and Forced Vibration (One 
Degree of Freedom—continued); Un- 
damped Motion with Two Degrees of 
Freedom; Many Degrees of Freedom 
(Effective Inertia and Dynamic Stiff- 
ness); Continuous Systems (Heavy 
Shafts and Beams); Complex Vibra- 
tions (Fourier Analysis). 


Written as an introduction to vibra- 
tion theory, this book discusses the 
physies of the simple vibrating system, 
damping and foreed vibration, two de- 
grees of freedom, Fourier’s analysis, and 
determinates. The modern require- 
ments of air transport service demand a 
clear understanding of attendant vibra- 
tion problems, which this book is in- 
tended to provide. The author has con- 
fined the text to basic theory. No pre- 
vious knowledge of differential equa- 
tions is assumed, this part of the theory 
being dealt with by the method of op- 
erators. A series of notes in the appen- 
dixes serves as a bridge between the 
school work and those parts of analysis 
which are required in the text. John 
Wiley & Sons, Inc., New York, 1943; 
128 pages, $2.75. 


A Survey of General and 
Applied Rheology 


G. W. Scott Blair 


Contents: Historical and General In- 
troduction; Ideal Materials; Materials 
Intermediate Between Liquids and Sol- 
ids; Further Discussion on the Fall in 
Consistency Produced by Shearing and 
Kindred Phenomena; Rise in Consist- 
ency Produced by Shearing and Kindred 
Phenomena; Orientation and Surface 
Phenomena; Rheological Measure- 
ments; Rheological Interpretations: 
The Analytical School; The Integralist 
School and Other Treatments; The 
Theoretical Significance of the Power- 
Law Relation Between Stress, Strain, 
and Time; The Evidence of Psycho- 
Physics; The Application of Gestalt 
Psychology to Rheology; General Con- 
clusions. 


This book is not intended to be a com- 
plete account of rheological investiga- 
tions or as a work for academic physi- 
cists. It contains information for physi- 
cists and chemists in industrial fields 
who require more knowledge about the 
subject of rheology. Only essential 
mathematics is used in the text. Pit- 
man Publishing Corporation, New York, 
1944; 196 pages, $4.00. 


Aircraft Sheet Metal Work 
Clarence Allen LeMaster 
Contents: Hints for Safety and Pro- 
duction ; Tools; Files and Their Uses; 
Blueprint Reading; Measuring and 
“easuring Tools; Template Layout 
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and Bench Work; Pattern Develop- 
ment for Bends; Rivets and Riveting; 
Skin Fitting, General Fabrication; Sol- 
dering, Brazing, and Welding; Use of 
Drop Hammer; Assembly, Repairs, 
Techniques, Projects; Aluminum and 
Related Metals; Steel in Aircraft Con- 
struction. 


This basic course of instruction for 
apprentices and other students of air- 
craft sheet-metal work will also serve as 
a refresher course for the more experi- 
enced sheet-metal mechanic. The text 
is based on a plan formulated by the 
author to teach beginners and more ex- 
perienced workers how to carry on the 
various processes and operations re- 
quired of a skilled sheet-metal worker in 
the aircraft field. Safety rules, personal 
and shop-furnished tools, blue- 
print reading are subjects first discussed 
because the author believes they are of 
first importance to the beginner. The 
chapter on tools not only includes a de- 
scription of personal tools but also sug- 
gests a method of gradually accumulat- 
ing tools in pace with expanding knowl- 
edge. Particular attention is given to 
instruction in the use of tools. The 
reading of blueprints is explained by : 
method entirely independent of me- 
chanical drawing and other subjects not 


required by the sheet-metal worker. . 


American Technical Society, Chicago, 
1944; 387 pages, $3.75. 


Airplane Propeller Principles 
Wilbur C. Nelson 


Contents: Propeller Blade Action 
Theory; Aerodynamic Propeller Tests; 
Blade Design and Stress Analysis; Hub 
Design and Stress Analysis; Effect of 
the Propeller on Airplane Performance. 


The aerodynamic, mechanical, and 
structural fundamentals of propeller de- 
sign are discussed in this book. The 
author has placed emphasis on the prin- 
ciples underlying the design and opera- 
tion of the modern airplane propeller. 
The aerodynamic and structural analy- 
ses are developed sufficiently to prepare 
the capable student for additional spe- 
cialization should this be needed. It is 
assumed that the student will have an 
adequate background elementary 
aerodynamics and structural analysis, 
although the use of higher mathematics 
is limited to graphic integration of cer- 
tain relationships. John Wiley & Sons, 
Inc., New York, 1944; 129 pages, $2.50. 


An Introduction to Navigation 
and Nautical Astronomy 


William George Shute, William Wright 


Shirk, George Forbes Porter, and 
Courtenay Hemenway 
Contents: The Terrestrial Sphere; 


Maps, Charts, and Plotting Sheets; 
Charts and Navigational Accessories; 
The Compasses; The Compass Error; 
Terrestrial Aids to Navigation; Dead 
Reckoning and Piloting; The Sailings; 
Elements of Astronomy; The Celestial 
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Sphere; The Measure of Time; Longi- 
tude and Time; Time, Geographical 
Position, and the Almanac; The Sex- 
tant; Altitude Corrections and the Al- 
manac; Line of Position; Determining 
Position by H.O. 211; Determining 
Position by H.O. 214; Latitude by 
Meridian Altitude of the Sun and by 
Polaris; Elements of Aerial Navigation. 


A practical introductory text in navi- 
gation and nautical astronomy is of- 
fered primarily for those entering the 
armed services, including the air 
branches. The book is suitable for stu- 
dents of the cadet training schools of 
different services, for college students, 
and for senior groups of preparatory and 
high schools. It may also be used for 
home study. The language used in the 
text is easily understood, and necessary 
technical terms are defined and ex- 
plained. Before the subject of celestial 
astronomy is introduced, the necessary 
basic astronomy is explained. An ap- 
pendix contains a refresher course in 
logarithms and plane trigonometry, in- 
cluding tables. The Macmillan Com- 
pany, New York, 1944; 457 pages, 
$4.50. 


Meteorology: Theoretical and 
Applied 


Wendell E. Hewson and Richmond W. 
Longley 


Contents: Observational Facts of the 
Atmosphere; Statics of the Atmosphere; 
Thermodynamics of Dry Air; Thermo- 
dynamics of Moist Air; Radiation in 
the Atmosphere; Atmospheric Motions 
Under Balanced Forces; Frontal Sur- 
faces; General Kinematics and Dy- 
namics of Air Motions; Turbulence; 
Statistical Analysis of Meteorological 
Data; Meteorological Instruments and 
Observations; The General Circulation 
over the Earth; Temperature and Hu- 
midity in the Atmosphere; Stability 
and Instability; Characteristic Prop- 
erties of Different Air Masses; Cyclones 
and Anticyclones; Winds; Condensa- 
tion and Precipitation; Formation and 
Dissipation of Fog; Clouds; Icing on 
Aircraft; Thunderstorms; Climatol- 
ogy; Map Analysis and Forecasting 
Procedure; Meteorology Applied to 
Various Human Activities. 


Intended for those studying meteor- 
ology for the first time and for prac- 
ticing forecasters who wish to brush up 
on latest developments in their field, 
this has been written to fill the gap be- 
tween elementary book : on meteorology 
and advanced works. The author has 
aimed at a closer integration of fore- 
casting technique with the theory on 
which it is founded. The development 
should be followed without difficulty 
by those who have an understanding of 
basic physical principles and who have 
had a first course in calculus. The 
course should provide the student with 
a clear view of the essentials of meteor- 
ology, the applications of meteorology 
to specialized fields, and the statistical 
analysis of meteorologic data. John 
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Wiley & Sons, Inc., New York, 1944; 
468 pages, $4.75. 


A Navigator's Introduction to 
Astronomy 


Lt. Comdr. Delwyn Hyatt 


Contents: The Earth; The Celestial 
Sphere; The Earth’s Orbit; Time; 
The Solar System; The Moon; Tele- 
scopes; The Stars. 


In writing this text, the author’s aim 
has been to include all the astronomy 
essential to the ‘study of navigation. 
He has provided a well-rounded amount 
of information about the subject with- 
out going too deeply into scientific dis- 
cussion. Weems System of Navigation, 
Annapolis, Md., 1943; 72 pages, $3.00. 


Fundamentals of Mechanical 
Inspection 


Rolland Jenkins 


Contents: Mechanical Inspection: 
What and Why; The Basis of Measure- 
ment; The Mechanical Drawing or 
Blueprint; Tolerances, Limits, and 
Allowances; The Nonprecision Tools; 
The Micrometer; The Vernier Instru- 
ments; Gages and Gaging; Screw 
Threads; Dial Instruments and Me- 
chanical Comparators; Air Gages; 
Accessory Equipment for Inspection; 
Checking Concentricity; Assembly In- 
spection; The Use and Care of Tools 
and Instruments; Inspection Procedure; 
Metals and Materials; Machining Op- 
erations; The Mathematics of Inspec- 
tion; Definitions of Terms Generally 
Associated with Mechanical Inspection. 


Fundamental phases of aircraft in- 
spection are given in this handbook. 
Following a review of the purpose and 
function of inspection, the principles 
and uses of fine tools and precision in- 
struments are discussed and explained. 
The volume is not offered asa definitive 
and complete handbook of inspection 
but rather as a compilation of classroom 
discussions on some of the more funda- 
mental phases of the subject. McGraw- 
Hill Book Company, New York, 1944; 
179 pages, $1.75. 


Spherographical Navigation 


Dirk Brouwer, Frederic W. Keator, and 
D. A. MeMillen 


Contents: The Earth; The Celestial 
Sphere; Time and the Use of the Air 
Almanac; The Instruments Used; Ele- 
mentary Plotting on the Sphere; The 
Fix; Daytime Navigation; Polar 
Fights; Day’s Work Problem; Special 
Use of the Sphere; Plotting Problems. 


A manual of instruction on the system 
of celestial navigation called sphero- 
graphic navigation. While the system 
is based upon principles that are old, it 
18 hew in the sense of its instrumenta- 
tion and in its practical application to 
the solving of the problem of position. 


BOOKS 


The spherographical system embodies 
the use of a spherical plotting surface on 
which a fix of position is obtained by the 
direct plotting of the altitudes of se- 
lected celestial bodies. 

Advantages of the system are that 
practically no calculations are required 
and no tables are necessary except the 
American Air Almanac or Nautical 
Almanac. The Macmillan Company, 
New York, 1944; 200 pages, $5.00. 


Maintenance and Servicing of 
Electrical Instruments 


James Spencer 


Contents: Direct-Current _Instru- 
ments; A-C. Ammeters and Voltmeters; 
A-C. Wattmeters; Brief Summary of 
A-C. Types; Instrument Transformers; 
Frequency Meters; Synchroscopes; 
Power Factor Meters (and RVA Me- 
ters); Reactive Factor Meters; Dial 
Marking; Plug-In or Detachable In- 
struments; Damping Means; Pivots 
and Bearings. 


Practical information concerning elec- 
trical-instrument maintenance and serv- 
icing is given in this manual. The 
text is an amplification of material used 
as a guide for teaching the subject in 
instrument-electrical schools, and for 
training personnel for instrument manu- 
facture. 

Each general type of instrument in 
common use is described with a simple 


127 


explanation of the underlying principle 
of operation, followed by detailed in- 
structions on maintenance and repair 
The Instruments Publishing Com- 
pany, Pittsburgh, 1944; 256 pages, 
$2.00. 


Basic Radio 
C. L. Boltz 


Contents: Fundamental Ideas and 
Definitions; Sources of E.M.F.; Ohm’s 
Law; Magnetism and Electromagne- 
tism; Electromagnetic Induction; Con- 
densers; Alternating Current; Uses of 
Inductance and Capacitance; Waves; 
Valves; Use of Valves I—Oscillators; 
Transmission of Oscillations; Use of 
Valves II—Detection; Use of Valves 
III—R.F. Amplification; Use of Valves 
IV—A.F. Amplification; Receivers; 
Aerials and Feeders. 


An elementary textbook about the 
basic principles of radio has been issued 
as an addition to a group of individual 
treatments embracing the sciences un- 
derlying aeronautics. It provides the 
basic knowledge of radio required by 
those who expect to go into a more ad- 
vanced study of the subject. In order 
to compress into a small space this basic 
knowledge, information about some 
branches of radio, such as the superhet- 
erodyne, has been omitted. The Ronald 
Press Company, New York, 1944; 272 
pages, $2.25. 


Book Notes 


The Curtain Rises, by Quentin 
Reynolds; Random House, New 
York, 1944; 353 pages, $2.75. 

This book is almost a diary of an ob- 
serving war correspondent about his 
impressions on a recent visit to Russia, 
the Middle East, and Italy. 

He tells the story of a young Russian 
girl named Katia who served as combat 
pilot in the Soviet Air Force. She 
brought down several German fighter 
airplanes and received the Order of the 
Red Star. Later she received the same 
decoration again. 

There is a vivid story of the bombing 
of Rome. Extremely accurate aerial 
photographs were taken. The briefing 
of the bombardiers emphasized the need 
for great care to make certain that only 
military objectives would be bombed. 
Reynolds was present at the take-off and 
saw the crews return. His account 
shows that such accurate bombing can 
be undertaken if the crews are properly 
instructed. It is a brilliant opening 
chapter of the American war effort in 
Northern Africa and Italy. 


Canada’s Wings, by Peter J. Field; 
John Lane The Bodley Head, London, 
1942; 126 pages, 4s. 

This history of the Royal Canadian 
Air Force traces its development from 
its beginning in World War I, in which 
pilots from Canada made such remark- 


able records. Bishop, Collishaw, Barker, 
and many others won renown by their 
explots. When the Royal Flying Corps 
became the Royal Air Force in 1918, 
nearly 40 per cent of its personnel 
spoke with a Canadian accent and the 
percentage was even higher in the Royal 
Naval Air Services. 

Between wars there was a great ex- 
pansion of civil aviation in Canada, 
which formed a helpful training school 
for things to come. The use of Canada 
as a training area for British pilots is 
well known. But not so much pub- 
licized is the part the Canadian squad- 
rons have taken in the Battle of Britain 
and raids on the Continent. 

This book brings the record up to 
December, 1941, and provides a back- 
ground for the enusing history of the 
war. 


Singapore and After, by Lord 
Strabolgi; Hutchinson & Company 
(Publishers) Ltd., London, 1942; 158 
pages, 9s. 6d. 

Lord Strabolgi served during World 
War I as a naval officer. Both in the 
House of Commons and since he became 
a Peer he has been a strong advocate of 
air power. As leader for the opposition 
Labor Party he has been a severe critic 
of the government policies. He has 
been a frequent contributor to American 
periodicals. 
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"In this book he states what he be- 
fieves to be truisms of sea warfare. 
Warships without air support cannot 
“Operate within flying range of hostile 
Wperodromes except at great risk.... If 
/Yhore-based aircraft are not available, 
“aircraft carriers must accompany a 
feet on active service.” He argues that 
"ghore-based aircraft and airdromes 
ghould be located where they can assist 
operations; long-range fighters 
Dfor service with the fleet are urgently 
"ypeeded; more of the smaller aircraft 
Vyarriers are required, as well as specially 
"gonstructed antiaircraft vessels with a 
erful battery of antiaircraft guns, to 
mpany battleships, one on either 
They would act as cushions 
inst torpedoes and help the aerial 


Aefense. 


Over the Way or Life With the 

ORAF., by H. Howe; Arthur H. 
kwell, London; . 173 


pages, 


|) Whereas most books about the Royal 
Air Force are written by officers, this 
| one gives the point of view of the en- 
Beet man. It is a descriptive account 
“@ his induction, training, and impres- 
Bions gained while serving in the Middle 
Bast The experiences occurred in the 
‘period before the present war, when the 
> RAF. was in command of all the Brit- 
forces in Iraq. 


Wings, edited by H. G. Bryden; 
Faber and Faber Limited, London, 
1942; 320 pages, 8s. 6d. 

This is probably one of the best aero- 
nautical anthologies yet compiled. 
It includes excerpts from famous pas- 

» Sages in books about flying, as well as 
much poetic material. Starting with 
Legends, Myths, Prophecies, and Pre- 
Monitions, it traces the development of 
flight from the balloon period to the 
present day. The choices are carefully 

' Made, while the compilation gives the 
Tomantic and fanciful impressions of 
fight down through the ages. The 

ms and verse that are included will 
be an inspiration to all who listen to 
the call of the air. 


How the R.A.F. Works, by A. H. 
Warracott; Frederick Muller Ltd., 
Tondon, 1941; 158 pages, 5s. 

At a time when the U.S. Army Air 

orees ar: cooperating so closely with 
the Royal Air Force a book that gives 
Aclear outline of its organization and 
Operation will be found useful by Ameri- 
tan Air Force officers, as well as by those 
who are interested in how an independ- 
ent air force functions. 

The principal work of the R.A.F. is 

vided into fighting, bombing, coastal 
patrolling, and ferrying. In addition, 
the R.A.F. operates the barrage bal- 

ms, training schools at home and in 
t dominions, and the essential serv- 
lees required of a self-contained 


am not under the Army or the 
avy 


To those who believe in the advan- 

€8 Ol an independent air force in the 

hited States, the book will give many 
ul suggestions. 


BOOKS 


Economics of the Aircraft Industry, 
by Gabriel M. Giannini; University 
of California, Los Angeles; 130 pages. 

This course of 20 lectures gives an in- 
teresting outline of the economics of the 
production of airplanes. It discusses 
the relationship between capital and in- 
dustry and the economic requirements of 
Government-owned and _ privately 
owned industry. The capital require- 
ments for large corporate productivity 
are studied. 

The economics of air transportation 
is considered separately. The costs of 
production of airplanes are broken down 
and the various elements are analyzed. 
Design trends and their influence on 
costs show interesting comparisons. 
The future capital needs of the aircraft 
industry, with possible profit trends, are 
considered in the closing lecture. 


Return at Dawn, by Hilary A. St. 
George Saunders; Director of Pub- 
licity, Wellington, New Zealand, 
1942. 

New Zealand has always taken an 
important part in aerial warfare of the 
R.A.F. This account of Bomber 
Squadron No. 75, composed of New 
Zealanders, gives its record from its 
formation through to its many actions 
over France and Germany, during 
which the New Zealanders were awarded 
25 decorations, including one Victoria 
Cross. 


Weather: An Introductory 
Meteorology for Airmen, by W. G. 
Kendrew; Oxford University Press, 
London, 1942; 96 pages. 

This primary manual for training 
airmen who have received no previous 
instruction in meteorology acquaints 
the student with the extent of the 
requirements for weather observa- 
tion. 


R.A.F. in Russia, by Hubert Grif- 
fith; Hammond, Hammond, and 
Company, Ltd., London, 1942; 96 
pages, 5s. 

How an R.A.F. squadron trained 
Russian pilots to fly the Hurricanes that 
were sent from England is the back- 
ground of this book. This work of the 
R.A.F. in Russia was at a field north of 
Murmansk. Operating 170 miles north 
of the Arctic Circle under severe cold 
and snow conditions, they had to over- 
come great difficulties. A most interest- 
ing part of the book is the impression 
the Soviet fliers made on the English 
officers. 


Wings of War, edited by F. Alan 
Walbank; B. T. Batsford, Ltd., Lon- 
don, 1942; 164 pages, 12s. 6d. 

This collection of short excerpts from 
books, magazines, and speeches pre- 
sents, perhaps, a better idea of the tra- 
ditions, origins, and growth of the Royal 
Air Force than may be found in any 
R.A.F. history. Here prose and verse 
join to give the esprit de corps that is so 
distinctive of the R.A.F. No one will 
read this book without realizing the up- 
hill effort required by the pioneers to 
interest the British Army and Navy ina 
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new instrument of warfare. The com- 
ing of age of air power and many new 
uses to which it is put are all evidenced 
by interesting quotations from the pens 
of men who had not only knowledge but 
exceptional facility of expression. 


Air Navigation. 100 Questions 
and Answers, by R. Hewitt; Sherratt 
and Hughes, Altringham, England, 
1942; 50 pages, 1s. 9d. 

In American college slang this pam- 
phlet would be termed a useful “trot,’’ 
even though it may be available to the 
student without subterfuge. It gives 
100 questions on air navigation and 
answers them as a student would be ex- 
pected to answer in an examination. 
It would be helpful to anyone studying 
avigation. 


Thy Muse Hath Wings, by Pilot 
Officer G. Eades; Pen-In-Hand Pub- 
lishing Company, Ltd., Oxford, Eng- 
land, 1941; 31 pages, 3s. 6d. 

There have been few books of air- 
men’s verse published since the present 
war began. The author, evidently a 
Canadian from Manitoba, sings as he 
flies and leaves behind a trail of poetic 
imagery. His “Ghoul in the Link 
Trainer” will strike a responsive note 
in many a pilot’s memory. 


Air Raid First Aid, by W. A. Ash- 
ford; Williams & Norgate Ltd., Lon- 
don, 1948; 46 pages, 1s. 6d. 

Because many methods of first aid 
treatment are inapplicable under air- 
raid conditions, a description is given of 
simplified first aid methods that have 
been found effective for the purpose. 


Aviation Engines, Book III, by D. J. 
Brimm, Jr.; The International Text- 
book Company, Scranton, Pennsyl- 
vania, 1943; 60 pages, $2.50. 

A book containing practical informa- 
tion about the general design, mainte- 
nance, and operation of aircraft engines 
and accessories. It is divided into three 
parts. Part 1 deals with aircraft acces- 
sories; Part 2 with aviation-engine 
lubrication and fuel and cooling sys- 
tems; and part 3 with aviation-engine 
operation and maintenance. 


Elementary Air Navigation, by R. 
K. Vandervord; Gale & Polden, Ltd., 
Oxford Circus, London, 1943; 80 
pages, 3s. 6d. 

The second edition of a manual on 
aerial navigation, which is intended for 
the early training of navigators. Com- 
mencing with first principles, the student 
is taken through the subject by easy 
stages, from the elementary to the more 
difficult problems. Included in the book 
is a section devoted to questions and 
answers, together with a number of 
problems. 


Types of Planes, prepared by 
Aviation Research Associates; Har- 
per & Brothers, New York, 1943; 63 
pages, $1.00. 

One of a group of books known as 
Young America’s Aviation Library. A 
simple description is given of the dif- 
ferent types of planes and how each is 
designed to fulfill its particular function. 
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Glossary of Terms Used in Tele- 
communication; British Standards 
Institution, Westminister, London, 
1943; 108 pages, 3s. 6d. 

A revised edition of this glossary in- 
eludes terms used in telegraphy, tele- 
phone, radio communication, radio di- 
rection finding, television, and electrical 
engineering. A number of new defini- 
tions have been added. There is also a 
short new section on fire alarms. 


Gas Turbines and Jet Propulsion 
for Aircraft, by G. Geoffrey Smith; 
Aerosphere, Inc., New York, 1944; 
80 pages, $1.50. . 

This is an American edition of a Brit- 
ish book on gas turbines and jet pro- 
pulsion reviewed in the December, 
1943, issue of the AERONAUTICAL ENGI- 
NEERING REVIEW, page 151. 


Army Primary Flying, by Flight 
Comdr. W. F. Bettwy; W. F. Bettwy, 
Pine Bluff, Arkansas, 1943; 49 pages, 
$0.50. 

Including what is usually taught to 
the student pilot verbally, this manual 
explains the preliminaries of army 
primary flying in as nontechnical phrase- 
ology asis practical. Sections deal with: 
equipment; flight report forms 1 and 
1-A; the airplane; the engine; simple 
aerodynamics; traffic; orientation; fly- 
ing regulations; and the correction of 
preconceived ideas. 


New Methods for Sheet Metal 
Work, by W. Cookson; The Technical 
Press Ltd., Kingston Hill, Surrey, 
England, 1943; 179 pages, 8s. 6d. 

Opportunity has been taken to in- 
corporate some additional chapters on 
the use of mathematical formulas for 
pattern developments in this second 
edition of a textbook for sheet-metal 
workers. The book is based on a series 
of articles which appeared in Sheet 
Metal Industries under the title of “The 
Cookson System of Triangulation,” 
in which problems of pattern develop- 
ment are treated from a practical stand- 
point. 


Celestial Navigation for Aviators, 
by Clarence H. True; The Panama 
Canal Press, Mt. Hope, Canal Zone, 
1943; 49 pages, $1.50 with chart. 

The second edition of a celestial- 
navigation text containing solutions 

sed on the principle that spherical 
tangle problems can be solved by 
totating the sphere about different 
axes. A chapter on mathematical solu- 
tions has been added for navigators who 


- not favor graphic methods of solu- 
ion. 


Blueprint Reading Simplified, by 
A. C. Parkinson; Sir Isaac Pitman & 
eg Ltd., London, 1943; 91 pages, 

A book on blueprint reading, written 
to meet the requirements of engineer- 
ing workers in different fields including 
aeronautical engineering. It is intended 
to assist newcomers to the engineering 
Profession and to equip them for practi- 
cal work as quickly as possible. This is 
the second impression of the publication. 


BOOKS 


The Chemistry of Synthetic Sub- 
stances, by Emil Dreher; Philosophi- 
val Library, New York, 1943; 103 
pages, $3.00. 

This is a collection of essays on those 
substances that are made up of mole- 
cules containing many thousands of 
atoms and that are synthesized by poly- 
merization or polycondensation. The 
principal questions of macromolecular 
chemistry are surveyed. The book is 
intended as an introduction to the 
chemical processes taking place in the 
production of synthetic substances. 


Map and Aerial Photograph Read- 
ing Complete; The Military Service 
Publishing Company, Harrisburg, 
Pennsylvania, 1943; 216 pages, $1.00. 

Prepared for the purpose of giving a 
complete story about map and aerial 
photograph reading for field use, this 
book is intended for enlisted men and 
officers in the field. The material is 
based as closely as possible on the field 
requirements of the Army, but the book 
is not a reprint of War Department 
material. A large part of the copy, the 
chapters on foreign maps and map pro- 
jections, and many illustrations have 
been prepared especially for the 
book. 


Map Reading for the Soldier; The 
Infantry Journal, Washington, D.C., 
1944; 101 pages, $1.00. 

Prepared by Capt. Arthur Goodfriend 
of the United States Army, this book is 
intended to simplify the subject of map 
reading for the soldier. It represents 
an adaptation of material in the Army’s 
graphic portfolio on Elementary Map 
Reading, which was prepared by the 
same author under the direction of the 
Director of ‘Training, Headquarters, 
Army Service Forces. 


Engineers’ Dictionary, Spanish- 
English and English-Spanish; John 
Wiley & Sons Inc., New York, 1944; 
421 pages, $6.00. 

A compilation of Spanish-English 
equivalents designed to meet the needs 
of engineers in North and South America. 
A vocabulary of civil engineering in all 
its branches is given and many mechani- 
cal and electrical terms are included in 
the book. 


Primer of Navigation, by George W. 
Mixter; D. Van Nostrand Company. 
Inc., New York, 1944; 508 pages, 
$4.50. 

Additional material is included in 
this second edition of a textbook on 
navigation. New subjects treated in- 
clude compass adjustment, gyro sys- 
tems, maneuvering board methods, and 
the use and meaning of Sumner lines. 
The treatment of celestial navigation 
has been expanded. 


O Amigo da Aviacéo (The Friend 
of Aviation), by José Garcia de Souza; 
José Garcia de Souza, Rio de Janeiro, 
Brazil, 1943; 64 pages. 

This book relates the achievements on 
behalf of aeronautics of President 
Getulio Vargas of Brazil, who is called 
the “Friend of Aviation.” It details 
how this air-minded chief executive de- 
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voted his efforts to the advancement of 
civil and military aviation in Brazil. 
Among the honors bestowed upon him 
in recognition of his achievements, the 
“President Vargas Trophy” awarded 


by Aero Digest is 


especially 
tioned. 


men- 


Dictionary of Ordnance Terms, by 
H. Strom; Frederick Unger Publish- 
ing Company, New York, 1943; 440 
pages, $5.00. 

A dictionary has been published con- 
taining ordnance terms in English, 
French, German, Italian, and Spanish. 
It gives information about arms, am- 
munition, explosives, and other war 
material. 


Electron-Optics, by Paul Hatschek; 


American Photographie Publishing 
Company, Boston, 1944; 161 pages, 
$3.00. 


The fundamentals of electronics are 
given in simplified form in this textbook, 
which is the second edition of a 1937 
publication. A chapter on later de- 
velopments in electronics has been 
added. 


Why Does an Aeroplane Fly? by 
James Savage; Ryerson Press, 
Toronto, 1943; 34 pages, $0.65. 

A booklet written for the purpose of 
giving the reader a clear picture of some 
of the fundamental principles of aero- 
dynamics. No physical principles or 
technical terms are used which are not 
explained, so little previous knowledge of 
mathematics or science is required for 
an understanding of the text. 


Proceedings: The First National 
Clinic of Domestic Aviation Planning; 
Harlow Publishing Corporation, Okla- 
homa City, 1943; 277 pages, $2.50. 

A collection of addresses made at the 
First National Clinic of Domestic Avia- 
tion Planning held at Oklahoma City, 
November 11, 12, and 13, 1943. The 
volume also contains the views of other 
leaders of the industry as expressed in 
the discussion period following the ad- 
dresses. 


Air Navigation for Beginners, by 
Scott G. Lamb; The Norman W. 
Henley Publishing Company, New 
York, 1943; 101 pages, $1.50. 

An introduction to air navigation, 
written for young students who wish to 
learn something about subjects con- 
nected with aviation. The material 
included about Celestial Navigation 
and Time is brief and is provided for 
the purpose of emphasizing the impor- 
tance of that branch of the science and 
its methods of solving problems of posi- 
tion. 


Spoken French, by Francois Denoeu 
and Robert A. Hall, Jr.; D. C. 
Heath and Company, Boston, 1943; 
517 pages, $2.00. 

This course in French is designed es- 
pecially to be of service to men in the 
armed forces. It is written to meet the 
requirements of those who need to make 
themselves understood on ordinary 
topics in French and cannot devote 
much time to a study of the subject. 
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“One of their cities is missing!” 


a 


40 minutes ago, there were Nazi factories down 

@ there building Focke-Wulf 190’s and machine guns. 
Now there are no factories. Not even a city. For the last of 
1000 Allied bombers has just dropped its block busters and 
is heading for home. 

Back of this 1000-bomber sweep is a story not many people 
know—a story quite apart from that of the heroism and sac- 
rifice of the bomber crews. It has to do with the terrific 
problem of supply in waging aerial warfare. For example... 


3 if your sleeper is shunted to a siding, remember 
@ this: It is probably being held up to let a fast freight 
streak through — tank cars of gasoline, cars loaded with 
spare bomber parts, engines, crates of nested bombs, tons of 
food, ammunition, and all the rest. Getting Bomber Com- 
mand’s supplies from factory to seaboard is the first lap in 
a 1000-bomber attack on Germany. And in this relay race to 
Victory, the railroads of America are doing a magnificent job! 


ABAABAAAA 


89888888897 60,000 gal. oil 
& EE HE EE 3,250,000 rounds machine gun am- 


munition 
88 4000 tons bombs 
300 tons food 
Lag 426 bomber engine replacements 
75 tons other replacements tires, 


armament, parachutes, radios, wing sections, instruments, oxygen 
tanks, bomb sights, etc. 


(The figures given above are approximate) 


2 Above, you get a rough idea of the cost, in ma- 
@ terial alone, to send 1000 4-engine bombers over 
Germany. How can Bomber Command get another 300 tons 
of food...1 day’s supply for the 150,000 men it takes to 
put 1000 bombers over the target? Another 160 tank 
cars of aviation gasoline? Another 4000 tons of bombs? Not 
just for tomorrow, but for the next day, and the next. 
Answer: That’s where Air Power’s three teammates come 
into the picture—the train, truck, and ship... 


4 Slogging along at a snail’s pace, protected by 
@ anti-submarine Liberators, a never-ending convoy of 
cargo ships and tankers becomes the life stream of Air Power. 
They bridge the Atlantic with supplies and replacements to 
keep the bombers fanning out over Germany. This link in 
the chain of supply must never be broken. If a cargo is sunk 
on the way over, Air Service Command and the Navy move 
heaven and earth to get an exact duplicate cargo loaded into 
another ship and on its way within 48 hours! 


CONSOLIDATED VULTEE 
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The truck, wherever you find it, is Bomber Com- 
@ mand’s most versatile workhorse. In the U.S., along 
with the railroads, it delivers the goods to the convoys. At the 
huridreds of British air bases from which the 1000 bombers 
took off, again it is the truck that lugs in the gas, bombs, 
food, spare parts, and so on. And as a final gesture, the truck 
gasses-up the heavy sluggers before they take off on their 
mission. 
IN THIS DRAMA of train, ship, truck, and plane pitching 
in together to help speed the defeat of the Axis, there is a 
lesson we must not forget when the war is over: 


Out of this war will come improved, cheaper, 

e@ and swifter ways of transporting goods and people— 

over highway and rail, on the sea, and through the air. In 

rebuilding the peacetime world, all these forms of trans- 

portation must work together, each doing the job for 
which it is best fitted. 

And the plane will have still another responsibility. Hav- 
ing linked once-remote nations together into a 60-hour-wide 
world, it can play a vital role in enforcing global peace. 

In short, a postwar aerial police force is America’s best 
assurance that the peace so dearly won will not again be 
violated at the whim of aggressor nations. 
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QUICK FACTS FOR AIR-MINDED READERS: 


Without war paint — Covering the gleaming aluminum 
surface of a Liberator bomber with camouflage paint adds 
180 Ibs. to its weight, cuts down air speed about 8 m.p.h. 
Ri t AAF d ion: No more camouflage on combat 
planes. Speed, plus added armament, provides greater pro- 
tection to combat crews. 


And more in ‘44! Aircraft production figures for'’43 show 
that Consolidated Vultee is now the world’s largest pro- 
ducer of airplanes. The company delivered more than 
126,000,000 pounds of aircraft last year, including spare 
parts. This represented 12% by number and 16% by 
weight of all aircraft built in the U. S. 


Whet does it cost to Ay? In 1927, air transport passengers 
paid 13¢ a mile. Today it costs only about 5¢ a mile to 
travel by air. 


14 te 1—Before the war it required the equivalent of 1 year’s 
labor for 100 Consolidated Vultee workers to build one 
Liberator Bomber. In 1941—a year’s iabor for 35 workers. 
In 1942—for 12 workers. Last year, and today—7 workers, 
or less. In other words, the same amount of direct labor that 
was formerly required to build one Liberator now builds 14. 


No spot on earth is more 
than 60 hours’ flying time 
from your local airport 


From “Flying Jeeps” to Leviathans of the air — Consoli- 
dated Vultee Aircraft Corporation now builds many 
types of war planes, from small trainers to long- 
range bombers. When peace comes, the company will 
be in a position to provide the postwar equivalent of 
such planes, from small, privately owned “‘air fliv- 
vers’ to huge transoceanic cargo-and-passenger planes. 


CATALINA... patre! bomber 


VALIANT ... besic trainer 


VENGEANCE ... dive bomber 


RELIANT . navigational trainer “Flying Jeop”* 


Tucson, Ariz. 


AIRCRAFT 


Fort Worth, Texas Louisville, Ky. 
New Orleans, La. 
Nashville, Tenn. 


San Diego, Calif. 
Vultee Field, Calif. 


Allentown, Pa. 

Wayne, Mich. Elizabeth City, N. C. 
Dearborn, Mich. Miami, Fic. 
Member, Aircraft War Production Council 
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TRANSPORTATION 

LIBERATOR . 4-engine bomber LIBERATOR EXPRESS ... . transport 

CORONADO .. . patrol bomber 


This is the ninth of a series of statements by aviation’s leaders on THE SHAPE OF FLYING TO COME, 


“America must remain first in the air 


dd 


says P, W. Lircurie President of Goodyear Aircraft Corporation 


4 FTER VICTORY our nation must retain its posi- 
A tion as the world’s greatest air power, now 
achieved through four years of incalculable ef- 
fort in the factories and in the sky. 


“This means something more than maintaining 
a large military air force. It means we must aug- 
ment our armed air-might with a great aerial 
merchant marine, both heavier and lighter than 
air —just as Britain buttressed her sea power for 
centuries with a vast fleet of merchant auxiliaries. 


“The establishment of such a merchant marine 
of the air, networking the globe, will make pos- 
sible the continued operationof adequate aircraft 
production facilities, and provide a peacetime 
training school for battalions of air crews. 


“This alone will be priceless in the event of 
some future war. But more important still, it will 
insure for our country a large share of world 
trade upon which the prosperity of farmer, work- 


er, and industry all depend’ 


T HUS MR. LITCHFIELD outlines a way to maintain Amer- 
ican leadership in the air. But his way requires more than 
the initiative and vision of aviation... 1t needs the sup- 
port of a waiting “test-pilot market” as well— a market 
of people who (in business or in private living) are ha- 
bitually first to accept any change for the better. 


This is the market aviation thinks of when it thinks of the 
more than a million TIME-reading families — people with 
the foresight, income, and influence that aviation needs to 
sponsor its programs —(people able to support with their 
patronage and prestige any business which executives now in 
aviation may enter after the war). 


Believing that the ideas of aviation’s leaders are always of interest to the aviation industry, 
Time here gives them wider circulation 
in the name of 
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Aircraft Engine List 


A Guide to Military and Naval Air- 
craft is the title of a 4-page bulletin list- 
ing those planes of the U.S. Army, U.S. 
Navy, and Royal Air Force powered 
by Wright Cyclone or Whirlwind en- 
gines. Planes are listed according to 
manufacturer’s or military designations, 
function, and power. This list is de- 
signed as a reference to check identifi- 
cation, engines, and total horsepower per 
plane, as well as American and British 
model numbers and names. Only late- 
model aircraft used are listed. The 
information about the planes and en- 
gines has been approved by the Army, 
Navy, and _ British for publica- 
tion. 

Subsequent lists willincludeadditional 
aircraft asreleased. Also listed in the 
bulletin are the Army and Navy plane- 
type symbols for manufacturers and the 
names used for each British type. 
Wright Aeronautical Corporation. 


Checking Manufacturing Quality 


Conformity Inspection. The  fune- 
tions of the Conformity Inspection De- 
partment at Fleetwings and the manner 
in which it operates are explained. It 
is the responsibility of the personnel in 
this department to ascertain whether 
detail parts, assemblies, and surfaces 
are in accordance with blueprint dimen- 
sions and templates. Precision checks 
are usually concerned with a part, as- 
sembly, or surface with which difficulty 
has arisen in theshop. The Conformity 
Inspection Department also determines 
whether parts coming from a new jig are 
according to specifications by checking 
the first piece. Another one of the du- 
ties is to judge the acceptability of a 
vendor’s product that is purchased by 
the company for the first time. The 
Fleetwings Arrow, February, 1944. 


Employee Recruitment 


A report has been published on the 
success of a “Women in War Work 
Week,” recently inaugurated to en- 
courage women in the San Diego 
area to take production jobs in war 
plants. 

The booklet shows the exhibits that 
were held in the display windows of 
department stores giving demonstra- 
tions of the work the women would per- 
form in the plants. Women workers 
carried out the actual operations, just 
as they do in various departments in 
the factories. Advertising and public- 
ity matter used is also reproduced. 


ouse Organs 


Consolidated Vultee Aircraft Corpora- 
tion. 


Checking Precision Instruments 


The Case of the Precise Inspectors. 
Some notes on the function and acti- 
vities of the precision inspection depart- 
ment at Boeing Aircraft. How the 
accuracy of precision instruments and 
tools is assured through special checking 
procedures and apparatus is dem- 
onstrated. Boeing News, February, 
1944, 


Plating Process for Gun-Mount Parts 


Gun Mount Laundry. The functions 
of the Plating Department of Bell 
Aircraft’s Ordnance Division are de- 
scribed. A brief explanation of electro- 
plating is included in the account of 
how this subdivision of the Finishing 
Department imparts a cadmium, chro- 
mium, or copper coating to every unit 
turned out by the Ordnance plant. 
The Bellringer, March, 1944. 


Method for Heat-Treating Steel 


Vapocarb-Hump Method. A revised 
edition of a catalogue on the Vapo- 
carb-Hump triple-control method for 
the heat-treatment of steel has been 
issued. The furnace equipment for 
use with the process is described. Leeds 
& Northrup Company, Philadelphia. 


The Waco CG-13 Glider 


The Waco-designed CG-13, a high- 
wing, externally braced, large mono- 
plane, is Waco’s third glider. The 
others are the CG-3A (nine-place troop- 
carrying glider) and the CG-4A 
(15 place troop- and cargo-carrying 
glider). 

This new craft will be used as a carrier 
of troops, rolling mechanized equip- 
ment, and general cargo. Details of 
actual loads cannot be given, but it is 
claimed that this new glider has a load 
capacity greater than that of the 
Douglas DC-3. 

Like its predecessors, the new CG-13 
has a welded steel-tube fuselage, is 
covered with fabric, and has wings of 
built-up wood structures covered with 
plywood and fabric. Two pairs of 
wooden landing skids are permanently 
installed on the bottom of the fuselage. 
The Waco Word, February, 1944. 


Radiotelephone Manual 


Procedure Manual. A procedure man- 
ual for aircraft radiotelephone com- 
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munication has been published for 
Civil Air Patrol members desiring to 
improve their radiotelephone technique. 
The manual is a reproduction of the 
Civil Air Patrol training directive on 
the use of two-way radio equipment. 
“i lectronic Specialty Company, Los Ange- 
es. 


Magnetic Polishing Lathe 


Engineering information about a 
magnetic polishing lathe is contained 
in an 8-page bulletin. The method of 
operating the lathe is explained, and 
illustrations show the method of apply- 
ing the magnetic chuck. Several differ- 
ent types of face-plate applications for 
holding work to be polished, barred, or 
lapped are also illustrated. The Lima 
Electric Motor Company, Lima, O. 


Testing Department 


Laboratories Are Watchdogs of Martin 
Quality, Testing Engineering Ideas, Ma- 
terials, Processes. The testing opera- 
tions carried on by The Glenn L. Mar- 
tin Company’s laboratories are dis- 
cussed under three classifications: engi- 
neering tests, production tests, and 
material and process tests. The fune- 
tions of the following laboratory divi- 
sions are noted: the Photographic, 
Instrument, Engineering Drafting, Ar- 
mament, and General Tests sections. 
The Martin Star, February, 1944. 


Hydraulic Valves 


A catalogue of aircraft hydraulic 
valves describes the features of self- 
sealing couplings, adjustable-pressure 
relief valves, snubber valves, and ball 
check valves. American Screw Prod- 
ucts, Los Angeles. 


Fairchild History 


Yesterday’s ‘Touch of Tomorrow’’— 
V. Richard H. Depew, Jr. The fifth 
installment of a continued article on the 
history of the Fairchild Engine and 
Airplane Corporation deals with the 
participation of Fairchild airplanes 
in the development of aeronautical 
radio. 

The work performed by early Fairchild 
planes in the service of the Bell Tele- 
phone Laboratories during the experi- 
mental period in the establishment of 
radio telephony is reviewed. With ex- 
panded manufacturing facilities to meet 
rising air-line demands, new models 
were designed, the SK-8 and the SK-8A 
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SERVICE 


Thousands of tubes of TITE SEAL have 
been supplied for ‘flyaway kits.” 

TITE SEAL is a priceless thing to have in 
a repair kit when emergency repairs are necessary 
because TITE SEAL’s vibration proof adhesiveness 


makes even hurried emergency repairs leakproof. 


TITE SEAL gasket and sealing compound was 
developed expressly for use in aviation motors and 
equipment. Because it is non-hardening, vibra- 
tion-proof and pressure-tite and unaffected by 
temperature extremes, it is specified and used by 


most of the leading aviation manufacturers. 


There is a density of TITE SEAL for every gasket- 


ing and sealing need. For Safety’s Sake, always 
specify TITE SEAL. 


FOR 
DETAILED INFORMATION 
ABOUT 


TiteSea? 


WRITE 


RADIATOR SPECIALTY COMPANY 


CHARLOTTE 1, NORTH CAROLINA 
Branches @ LOS ANGELES 1, CALIFORNIA ® TORONTO 2, CANADA 


being modifications of the FC-2Wo9. 
Further refinements resulted in the 
Fairchild 71. Achievements in flying 
boats are noted, as well as the beginning 
of the production of small, low-priced 
planes for private owners. Additional 
developments in engines, to replace the 
imported engines previously used, are 
traced, leading to the creation of twelve 
cylinder inverted V types and the 
Ranger group. 

The writer reviews the corporate 
changes through which the organization 
passed in the period from 1929 to the 
present and the establishment of the 
Duramold Division. Comments are 
made on the activities of the numerous 
executives and engineers who con 
tributed to the growth of the Fairchild 
enterprises, and their present affilis- 
tions are given. The Pagasus, March, 
1944. 


Plant Engineering Department 


Bomber Plant’s ‘“‘Jacks-of-all-Trades.” 
This article is concerned with the pur 
pose and functions of the Plant Engi- 
neering Department of Bell Aircraft’s 
Georgia Division. It relates how the 
nine major sections of the department 
earry on their work of operating, main- 
taining, designing, and constructing all 
plant facilities and perform all janitorial 
and salvage duties. The Bellringer, 
March, 1944. 


Industrial Trucks 


The features of a group of electric 
industrial trucks are described in a 
catalogue designated as No. 52. A 
description of low-lift trucks designed to 
speed aircraft production is included. 
Baker Industrial Truck Division of the 
Baker Raulang Company, Cleveland, 


Research Laboratory 


Rube Goldberg Is a Piker. Zelda 
Gottlieb. An account of a visit to the 
Douglas research laboratories. The ob- 
servations refer to equipment that is 
used, types of tests that are conducted, 
and the purpose of the work that is 
carried out. Douglas Airview, Febru- 
ary, 1944. 


Training Aids 


Visual Aids and Engineering Bulle 
tins is a folder issued as a service to 
users of electrical connectors. The 
charts and bulletins give instruction i 
the manufacture, repair, maintenance, 
and ordering of aircraft electrical con- 
nectors. The Cannon Electric Develop 
ment Company, Los Angeles. 


Parts Listers 


It’s in the Cards. Margaret Young. 
This article deals with Boeing’s system 
for keeping records on engineering 
parts. Showing how the cards ale 
made up by the parts listers, it explains 
the functions of the master set and the 
duplicate sets. How the information 
printed on the cards is kept accurate 
and up to date is described. Boemp 
News, February, 1944. 
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SCOVILL SPECIALIZES IN COLD-FORGED 
FASTENINGS TO FILL YOUR SPECIFIC REQUIREMENTS 


OLD-FORGING skill mastered that job illustrated 
above —it was cold-forged by Scovill special- 
ists. Many buyers of special designed fastenings 
believed their job could not be cold-forged 
until they were shown just what cold-forging 
ingenuity could accomplish. 

That is where Scovill comes in. It is our job 
at Scovill, not only to serve you effectively by 
helping select the exact cold-forged fastenings 
that will best fill your specific requirements, 
but also to advise you just what fastenings can 
and should be cold-forged. 

To serve you effectively —we must understand 


your particular problems thoroughly— help you 
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“Cold-forging” — proof #18 
more each month 


to choose between “standard” and “special” 
fastenings— advise you candidly whether cold- 
forging can and should be employed to obtain 
the best results—design, or help you design, 
the fastening device most advantageous to your 
assembled product—deliver your job for mini- 


mum money— materials — motions. 


Save time, trouble, money—as many Scovill . 

customers have done—by calling in one of 

our Fastenings Experts from our nearest office 

to plan your fastenings when the product 
is still in the design stage. 


SCOVILL MANUFACTURING COMPANY 


WATERVILLE 


SCREW 
PRODUCTS 


DIVISION 


WATERVILLE 48, CONN. | | TEL. WaTterBURY 3-315! 
~| 


NEW YORK, Chrysler Building - DETROIT, 6432 Cass Avenue - 


CHICAGO, 1229 W. Washington Boulevard . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg. LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 
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The extremely high strength-to- 
weight ratio of Republic ENDURO 
Stainless Steel is of particular value 
to aircraft designers and engineers 
in achieving light weight and 
greater strength. 


Because of this important property 
of ENDURO, it is possible to use 
smaller, lighter sections in struc- 
tural assemblies without sacrifice 
of strength or safety. 


ENDURO does not rust or corrode 
—requires no extra thickness to 
offset weakening and loss of metal 
due to corrosion—requires no pro- 
tective coating. 


ENDURO is resistant to excessive 


LOAD 
SPEED 


temperatures, and thus resists oxi- 
dation. It maintains its strength both 
in elevated or sub-zero temperatures. 


You can plan to use ENDURO 
in any form or thickness of metal 
—because this material may be 
fabricated readily by all modern 
methods. Its uniform and easy 
weldability—especially by spot 
welding methods—recommend it 
for aircraft construction. 


Republic, as a pioneer and leader in 
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WHEN ENDURO IS APPLIED 


ALTITUDE? TQ AIRCRAFT CONSTRUCTION 
SAFETY 


stainless steel production, has accu- 
mulated a vast amount of data and 
experience concerning this most 
noble of ferrous metals. And it’s at 
your disposal on request. Write us. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division 
Sales Offices « Massillon, Ohio 
GENERAL OFFICES e CLEVELAND 1, OHIO 


Berger Manofacturing Division © Culvert Division 
Niles Steel Products Division « Steel and Tubes Division 
Union Drawn Steel Division « Truscon Stee! Company 
Export Department: Chrysier Building, New York 17,N.Y. 


[REPUBLIC | 


ENDURO STAINLESS STEEL 


Other Republic products include Carbon, Alloy and 
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Plywood Shipping Containers 


The Construction of Plywood Shipping 
Containers is a 15-page booklet, de- 
scribing the application of these con- 
tainers to various shipping require- 
ments, including those of the aircraft 
industry and allied fields. Douglas 
Fir Plywood Association, Tacoma, 


Wash. 


Rivet Manufacture 


They Make ’Em. Some notes on the 
procedures and equipment employed 
by Bell’s rivet-making department. A 
brief description is included of the 
machine that carries on the actual rivet- 
making process. The Bellringer, March, 
1944. 


Catalogue of Machine Tools 


A 44-page pocket-size catalogue of 
nonferrous metal and woodworking 
machines contains descriptions and 
specifications of all the high-speed 
machines produced by the manu- 
facturer. Onsrud Machine Works Inc., 
Chicago. 


Aircraft Plant Heating Systems 


Heating a Revolutionary Aircraft 
Plant. The method of heating the® 
Oklahoma aircraft assembly plant of 
the Douglas Aircraft Company, Inc., is 
described. It is explained that, be- 
cause the plant has specially designed 
walls and no windows, heat losses are 
less than usual. In the hangar spaces, 
however, the constant opening of big 
doors produces decided changes in the 
inside temperature. A unique method 
of using projection heaters to blanket 
the doors and heating space is described. 
Trane Weather Magic, February, 
1944. 


Booklet on Air Cargo 


A booklet has been issued containing 
information for shippers using air freight 
and express service and for those inter- 
ested in the possibility of using it after 
the war. 

It is titled Air Cargo, and presents a 
survey of the future of air express and 
freight and specific packaging informa- 
tion and recommendations obtained 
from a study of the subject. Robert 
Gair Company, New York. 


Foundry Procedures 


Die Dentistry. Helen Call. A de- 
scription of how dies and punches are 
fabricated at Plant 2 of the Boeing Air- 
craft Company. Procedures of the 
plaster, metal-molding, and plastic de- 
partments are noted. Descriptions are 
also given of some of the machinery 
used for making plastic punches. 
Boeing News, February, 1944. 


History of an Aiircraft-Engine Builder 


; The History of the Wright Aeronautical 
Corporation is given briefly in a pocket- 
size pamphlet. Included in the publi- 
cation is a genealogical chart showing 
the various companies that were ab- 


HOUSE 


Demonstration model of a 250-hp. 
“Tso-Rev’”’ constant-speed propeller with 
spinner and cowling removed. This 
model utilizes a chain for the fixed-ratio 
drive. 


sorbed to form the present company. 


Wright Aeronautical Corporation. 


Night Fighter Training 


That Old Black Magic. The course of 
training given to night fighter opera- 
tional groups at the Air Forces School of 
Applied Tacties is outlined. The pilots, 
graduates of Army flying schools, re- 
port to Orlando for instruction in the 
combat techniques of flying fighters at 
night and receive a month of primary 
training comprising 50 hours of flying 
P-70’s and 98 hours of ground school. 
The month of primary training for the 
observers who are to accompany them 
consists of 48 hours of flying time and 86 
hours of ground school. After comple- 
tion of these courses, pilots and ob- 
servers are sent to a night squadron for 
advanced training under simulated 
combat conditions. 

Laudatory notes on the P-70 are 
included in the article. The P-70 is 
the fighter version of the A-20. Douglas 
Airview, February, 1944. 


Plywood Production 


Ydge Gluing and Taping of Plywood 
Veneer. A bulletin has been issued on 
the technique of edge gluing veneer. 
After explaining the importance and 
purpose of veneer splicing, the writer 
describes the equipment used, the prep- 
aration of veneer, and the adhesives 
employed. Other sections of the arti- 
cle discuss the application at the splicer, 
application at the jointer, continuous 
veneer splicing on a heated drum, and 
the use of Tego Tape. Bulletin, No. 6, 
February, 1944, Resinous Products & 
Chemical Company, Philadelphia. 


Fin Manufacture 


The Fins That Fleetwings Built. A 
series of photographs depicts progressive 


ORGANS AND CATALOGUES 
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stages in the fabrication and assembly 
ofa tail fin. The first part of the photo- 
graphic story shows the fin in the final 
stages of manufacture at the Fleetwings 
factory. . The second part records its 
shipment to the Lockheed plant, its 
arrival there, and its installation as part 
of the tail assembly of a Flying Fortress. 
The Fleetwings Arrow, February, 
1944. 


Catalogue of Low-Cost Constant- 
Speed Propellers 


Iso-Rev Propellers is the title of an 
illustrated catalogue describing the 
operating principles of low-cost, con- 
stant-speed propellers designed for pri- 
vately owned airplanes. It explains 
how the ‘Iso-Rev’” propeller uses the 
principle of two V-belts—one of fixed 
ratio and the other of variable ratio— 
to actuate the change of pitch of the 
blades in accordance with the propeller 
speed predetermined by the pilot. It 
also describes the operation of the cen- 
trifugal governor and shows cutaway 
drawings of the mechanism. 

The manufacturers are also distribut- 
ing a questionnaire to licensed pilots 
and airplane owners in an effort to 
determine the extent of the potential 
market for such propellers. The ques- 
tionnaire asks the pilot or owner how 
much he would be willing or able to 
pay for a constant-speed propeller in 
view of the benefits obtained from 
it. 

Other questions ask whethersucha pro- 
peller should be standard factory equip- 
ment or installed as a special accessory; 
whether the control panel should con- 
tain a minimum of instruments; and 
whether propeller control should be in- 
dependent of or a part of the throttle 
control. 

Finally, the questionnaire asks about 
postwar airplane ownership _ plane. 
It is expected to be helpful to airplane 
and engine manufacturers in determin- 
ing certain necessary standardization 
of their own products relative to the 
availability of and demand for the new 
propellers. The Zimmer-Thomson Cor- 
poration, New York. 


Operating Information About Stellite 
Tools 


“Operating Information on Stellite 
98M2 Cobalt-Chromium-Tungsten Turn- 
ing and Boring Tools and Milling Cut- 
ters’ is offered by the manufacturer, a 
unit of Union Carbide and Carbon 
Corporation. It is intended to help 
users obtain the best possible results 
with the 98M2, cast  cobalt-base 
alloy. 

Through drawings, photographs, and 
charts, this 8-page booklet explains the 
cutting angles, speeds and feeds, chip- 
breaker grinds, and grinding wheels that 
are recommended for use with Stellite 
98M2 turning and boring tools and 
milling cutter blades. Since cutting 
angles and speeds and feeds depend 
largely on the material being machined, 
recommendations are made for machin- 
ing a number of different metals and 
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Fiberglas XM-PF 
Aircraft Insulation 


GIVES HIGH PERFORMANCE 
PER UNIT OF WEIGHT 


HIS INSULATION is made up of an inert, inorganic 
material—glass in the form of very fine fibers. 
Here are the qualities of this new-type insulation: 
It is easy to handle and fabricate. It requires no 
stitching or felting to maintain its form and shape, 
even under extreme vibration. 
Also, the fibers are not subject to rot, mildew, or 
fungus growth. They need no flameproofing, since 


they are made of glass and therefore cannot burn. 


Resilient, Flexible, Strong 


Because this insulation is composed of very fine 
fibers, it is also resilient, flexible, and has a strength 
that is unknown to glass in its more common forms. 

Its acoustical uses include installation in pilot’s, 
radio, and navigator’s compartments. The merit 
factor is over 80, indicating in this respect that its 
performance per pound is high. 


Thermal Uses, Too 


Its thermal uses include insulation on hot-air ducts 


Branches: 


ATLANTA CHICAGO 
BOSTON CINCINNATI 
BUFFALO CLEVELAND 


and fittings on aircraft. It is also used to insulate 
cargo and troop transport compartments. Here it 
provides the optimum in insulating effect per pound 
of weight. It also absorbs the minimum of moisture 
under extremely humid conditions. 


In both acoustical and thermal uses, the advan- 


tages of an inert, inorganic insulating material apply. 

Fiberglas XM-PF Aircraft Insulation is now avail- 
able for military aircraft uses in densities of 1 Ib. 
and 1)% lbs. per cubic foot. Get in touch with the 
branch office nearest you. Owens-Corning Fiberglas 
Corporation, Toledo 1, Ohio. In* Canada, Fiberglas 
Canada, Ltd., Oshawa, Ontario. 


FIBERGLAS 


*T. M. Reg, U.S. Pat. Off. 


Plain Cloths, Coated Cloths, Tapes, Sewing Thread, and 
Other Forms are also serving important aircraft uses. 


DALLAS 
DETROIT 


LOS ANGELES PITTSBURGH 
NEW YORK ST. LOUIS 
PHILADELPHIA 
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alloys. Two chip-breaker grinds that 
have been successful on these tools are 
illustrated. A chart listing the grinding 
wheels recommended by 13 different 
manufacturers is given as a guide to 


" electing grade and grain for grinding 


operations. Haynes Stellite Company, 
Kokomo, Ind. 


Major Bombing Targets in United 


tates 


If We Were Germany. The destruc- 
tion caused by U.S. 8th Air Force’s 
bombing attacks on German industrial 
centers prior to November 1 is inter- 
preted in terms of what the damage 
would be if similar attacks were 
launched against similar centers in the 
United States. Indicating the war 
products that are manufactured around 
each focal point, a map shows the 
American cities that would have been 
hit most heavily. Boeing News, Febru- 
ary, 1944. 


Aluminum in Industry 


Aluminum “Imagineering” Notebook. 
Twelve economic advantages of alu- 
minum listed in a no ebook are: light 
weight; high resistance to corrosion; 
high electrical conductivity; high con- 
ductivity for heat; high reflectivity for 
light and radiant heat; workability; 
nontoxic; strength in alloys; nonspark- 
ing; nonmagnetic; appearance; high 
scrap and re-use value. Each of these 
properties of aluminum is_ treated 
briefly. 

Uses for aluminum in various in- 
dustries, including the aircraft in- 
dustry, are described and illustrated. 
Aluminum Company of America. 


Production Suggestions 


Thinking Will Make It So—. Al. A. 
Adams. Prize-winning suggestions for 
production improvements are summar- 
ized as follows: (1) New type tank test 
door on C-54—permits easier and 
quicker removal and replacement. (2) 
Pad press foot rivet set and change in 
riveting procedure-—cuts riveting time 
in half. (8) Simplified method of 
splicing cables, using a modified sleeve 
pressed on—saves wrapping employed 
in previous method. (4) New pro- 
cedure for installing and riveting bulk- 
heads—eliminates torn skins and sharp 
dings above and below stringers. (5) 
Silk screening of numbers and letters 
on instrument panels—produces letters 
that are not easily scratched and eli- 
minates touch-up. (6) Holding fixture 
for longerons on A-20 gun-turret as- 
sembly—reduces by one-half the 
amount of man power needed for coun- 
tersinking and riveting nut plates and 
cowl fastener on air squeezer. (7) Pro- 
cedure for riveting and fitting inboard 
blister skin and assembly prior to its 
being placed on the wing. (8) Web bolt 
press tool for installing bolts that are 
pressed in—eliminates hammering and 
Saves time and material. (9) Procedure 
for splicing corrugated center wing sec- 
tions of B-17 on Erco splicing machin- 
ing—replaces manual method with auto- 


matie one. (10) Attaching bolts in- 
stalled in subassembly of A-20 empen- 
nage control surfaces instead of final 
assembly—improved installation and 
only one man was required for operation. 
(11) Maple guides for use in grinding 
retraction rods—keeps chatter out of 
rod to eliminate rework. (12) Micarta 
tab fabrication dies for use on a one- 
shot machine and punch press—saves 
time, affords more accuracy, and sim- 
plifies procedure. (13) Improved method 
of storing contoured skin sections by 
means of wooden racks which segre- 
gate skin plates—saves storage space 
and eliminates scratching. (14) Auto- 
matic strip stock feeder for punch-press 
dies—feeds stock through dies at rapid 
speed. (15) Movable nose wheels and 
bomb-bay platforms—save installation 
time, move with assembly line, replace 
ladders and stands. Douglas Airview, 
February, 1944. 


Fractional Horsepower Drives 


Texrope F/HP V-Belt Drives. A 
44-page bulletin describing the Allis- 
Chalmers line of Fractional Horsepower 
Texrope V-belts and sheaves has been 
issued as Bulletin B6249. It offers 
simplified engineering data for frac- 
tional horsepower drives. Horsepower 
ratings are based on driven revolutions 
per minute and on belt velocity. The 
book includes working formulas from 
which correctly designed fractional- 
horsepower drives can be derived. 

Illustrated with installation photo- 
graphs, line drawings, and _ selection 
tables, the bulletin is offered to manu- 
facturers and operators of light-duty 
power tools, fans, flowers, pumps, 
stokers, oil burners, processing equip- 
ment, etc. Allis-Chalmers Manufactur- 
ing Company, Milwaukee, Wis. 


Stocking and Despatching Raw 
Materials 


Cobras in the Raw. The activities of 
the Raw Stores Department of Bell Air- 
craft are outlined. As related, six 
subdepartments participate in the work, 
each performing a different function 
under its own foreman and each main- 
taining its own Kardex records. The 
six divisions are called: Rivets, Cast- 
ings and Forgings, Bar Stocks, Sheet 
Stocks, Factory Supplies, and Standard 
Parts. The Bellringer, March, 1944. 


National Ajircraft Standards 


National Aircraft Standards sheets on 
the Hi-Shear rivet have been issued as 
follows: NAS 177, 100° countershunk 
head pin; NAS 178, flat head pin; and 
NAS 179, collar. 

NAS 180 consists of six sheets giving 
data concerning aluminum alloy, rolled 
form, equal leg angles, including Dash 
Numbers 1 through 92. NAS 27 gives 
specifications for tank strap turnbuckles. 

A list of sources of supply contains 
names and addresses of suppliers of 
various items included among the 
standards. National Aircraft Standards 
Committee. 
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Aeronautical Standards Sheets 


S.A.E. Aeronautical Standards sheets 
are available for insertion in the binder 
as follows: thread protector cap for 
single and dual propeller shafts and 
mounting pads and drives for genera- 
tors, gun synchronizers, hydraulic or 
vacuum pumps, and tachometers. 

Aeronautical Recommended Practice 
sheets give data for the mounting pad 
and drive for the auxiliary engine drive 
generator envelope (8-in. bolt circle), 
and the mounting flange, pad and drive 
accessory to gearbox (10-in. bolt 
— Society of Automotive Engineers, 

ne. 


Production Improvement Bulletins 


Production Improvement Bulletins give 
illustrations and brief instructions for 
the following tools and operations: No. 
80, Leverage Screw Driver; No. 81, 
Form Block Part Removers; No. 82, 
fasily Used Reference Wall Chart; 
No. 83, Piercing Hole Pilot Light; No. 
84, Iris Plug Vise; No. 85, One Quarter 
Turn Quick Acting Nut; No. 86, Sus- 
pension Holder for Large or Heavy 
Parts; No. 87, Stringer Protector; No. 
88, Cam Locator for C-46 Nose Fixture. 
Curtiss-Wright Corporation, Airplane 
Division. 


Paperboard Bomb Bands 


1000 Pound “Eggs” Protected with 
Paperboard. The purpose, composi- 
tion, and manufacture of paperboard 
bands for the protection of bomb lugs 
are given. Indicating the savings of 
steel and copper which are effected by 
the substitution of paperboard for metal 
bands, the article outlines the manu- 
facturing techniques by which the 
bands are made and attached to the 
bombs. It is particularly concerned 
with the contributions of Uniformite 
Resin Adhesives to the water-resistant 
qualities of the paperboard bands which 
enable their use for the specific purpose. 
The Resinous Reporter, February, 1944. 


Additional Instrument Data Sheets 


New and revised sheets have been 
issued for inclusion in the file of Pioneer 
instruments data sheets as follows: 

Service Bulletin No. 311-4, Selecting 
Indicators and Transmitter to Elimi- 
nate Excessive Oscillation in Installations 
of Magnesyn Remote-Indicating Com- 
passes; No. 312-3, Winterization of the 
Gyro Flux Gate Compass System for 
Operation at Extremely Low Tempera- 
tures; No. 312-7, Change Input-Voltage 
Setting of Inverter from 26 Volts DC 
to 27 Volts DC; No. 37-21C, A New 
Remote Electrical Caging Unit; No. 
310-30, Change to Stainless Steel Screws 
in Split Collars of Gyro Flux Gate 
Compass Master Indicator; No. 310- 
26E, Lubrication Recommendations for 
Pioneer Instruments; No. 312-14, Incli- 
nometer Ball Must Be in Centered 
Position at Installation of Turn and 
Bank Indicators. 

Test Procedure Bulletin No. 37-21D, 
Autosyn Pressure-Type Fuel Level 
Transmitter; No. 310-18, Blectric Ta- 
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AT THE 


ILOTS KNOW BEST how much 

the flight performance of these 
Fairchild PT-26’s depend on the 
Sensenich propellers at the front of 
the line. Sensenichs are the propellers 
pilots prefer—for there’s scarcely a 
pilot in America that hasn’t learned 
to rely on a Sensenich prop. 


Nearly two decades of continuing 
Sensenich research in design... of 
constant Sensenich improvement in 
manufacturing methods... that’s what 


OF THE LINE! 


put Sensenich propellers on ALL light 
planes of the Army and Navy. That’s 
also what put Sensenichs on 80% of 
the light American aircraft which use 
wood propellers. Look over the field 
...and any way you look at it, you'll 
find Sensenich at the front of the line! 
Sensenich propellers are quality pro- 
pellers. SENSENICH BROTHERS, 
DePT. R., LITITZ, PA.— adjacent to 
Lancaster Municipal Airport; West 
Coast Branch, Glendale, Calif. 


Many propellers for commercial aircraft are now available. 


PROPELLER TIPS 
Have you a “tip” for in- 
Creasing the service life 
of wood propellers ? 
Sensenich pays $5.00 for 
accepted “propeller tips” 
used in this space. 


AIRCRAFT Sensenich PROPELLERS 
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chometer Alternators; No. 39-28F, Elec- 
trie Tachometer Indicators. 

Installation and Line Maintenance 
Bulletin No. 310-25D, Turn and Bank 
Indicators (Air-Driven); No. 310-16A, 
Demand Oxygen Regulators; No. 39- 
2C, Airspeed Indicators. 

Overhaul Manual No. 36-22B, Rate- 
ofClimb Indicators; No. 310-12, De- 
mand Oxygen Regulators. 

The January-February, 1944, List of 
Publications Covering Pioneer Aircraft 
Instruments serves as a check list to 
keep files up to date. New publications 
are indicated by arrows in the margin. 
Eclipse-Pioneer Division, Bendix Avia- 
tion Corporation. 


Equipment Engineering Department 


Buy, Borrow or Build. Al Hill. The 
work of Boeing’s equipment engineers 
is described. In addition to buying 
new equipment, these men are reported 
to be responsible for the redesigning of 
purchased machines and the modifi- 
cation of available tools to different 
uses. Some of the problems involved 
in the equipping of the entire Renton 
plant are outlined. Boeing News, 
February, 1944. 


Production Suggestions 


Ideas ... With Income. The follow- 
ing prize-winning suggestions are out- 
lined: (1) Fabric-retaining device— 
prevents fabric on control surfaces from 
ripping free of the ribs under the nega- 
tive pressure created in flight. (2) 
New method of bringing the cutter 
down to the table in a hand milling 
machine—substitutes foot pedal for old 
hand-cranking system and steps up 
production from '/, to '/; min. The 
Bellringer, March, 1944. 


New Sheets for Engineering Standards 
Book 


Parker-Kalon Engineering Standards. 
New sheets have been issued for in- 
clusion in the Parker-Kalon Engineer- 
ing Standards Book. The first five sheets 
give recommended hole sizes for Types 
Z, A, and F hardened, self-tapping 
screws, hex-head cap screws, and ‘l'ype 
U metallic drive screws. The others 
include decimal equivalents of frac- 
tional parts of an inch and of the num- 
ber of twist and letter-size drills; deci- 
mal equivalents of standard gauges of 
sheet steel and sheet aluminum; typical 
nonstandard Parker-Kalon screws that 
can be produced; and Government 
specification and Parker-Kalon equiva- 
lents. These eleven pages complete 
Section 15. Parker-Kalon Corporation, 
New York. 


Machine Tools for Volume Output 
of Accurate Parts 


Accuracy and Production—The New 
Standard that War Makes Necessary in 
Aircraft Work. Accompanied by several 
photographic illustrations showing de- 

of the machines and the work, a 
short article explains the operation of 
special tools devised to solve the prob- 
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lems of precision finishing of small parts 
for aircraft engines on a volume-output 
basis. Using as an example the opera- 
tions for finishing the valve-tappet 
guide, the text and illustrations demon- 
strate how the precision boring machine 
finish-turns the two outside diameters 
and finish-bores the hole completely 
through the piece. Next, a recess ap- 
proximately 11/2 in. long, located in 
the center of the hole, is finished. After 
these operations, the thread on the 
head of the guide is finish-ground on a 
precision thread grinder. The hole 
in the crankease into which the 
guide is pressed is also finish-bored 
instead of being reamed and results in 
a higher degree of accuracy and in- 
creased production. Ez-Cell-O Tool 
Tips, Vol. 19, No. 1. 


Tribute to Fighter Planes and 
ersonnel 

Fighters in the Skies. To accompany 
a calendar for the year 1944, a booklet 
has been issued containing exnlana- 
tions of the pictures on the calendar 
sheets. Each sheet of the calendar 
carries a colored picture of a current 
model of fighter airplane, the Bell Airo- 
cobra for January, the Hawker Ty- 
phoon for February, the Westland 
Whirlwind for March, etc., ending with 
the de Havilland Mosquito for Decem- 
ber. American, British, and Russian 
fighters are represented. Each page of 
the booklet contains brief specifications 
ofthe planeand detailsof some of its char- 
acteristicsand accomplishments. Thomp- 
son Products, Inc. 


Wing Section Manufacture 


A booklet has been published de- 
scribing and illustrating howright center 
wing sections for the Helldiver are being 
built on a production basis at the DeSoto 
plant. The conveyers, tram rails, as- 
sembly lines, and tracks formerly used 
for the manufacture of automobiles were 
converted to the new work, and auto- 
mobile quantity production methods 
were utilized. Step-by-step operations 
in the manufacture of the wing section 
are described. DeSoto Division, Chrys- 
ler Corporation. 


Parachute Chart 


A chart in colors is now being dis- 
tributed to riggers, War Training and 
Army and Navy centers, and to all those 
interested in the parachute field. It 
describes the mechanical operations 
that are necessary in the manufacture 
of the important parts of a parachute. 
The chart may be obtained from the 
company without cost. The Switlik- 
Parachute Company, Trenton, N.J. 


Handbook on Scientific Inspection 


Quality Control is the title of a new 
pocket-size handbook on scientific in- 
spection. It illustrates the company’s 
line of measuring instruments and 
offers a brief explanation of the whole 
subject of precision measurement. In 
addition to photographs of gauge blocks, 
gauge instruments, etc., the text is 
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supplemented by diagrams, charts, 
and tables containing information perti- 
nent to precision measuring. Fifty- 
three key questions and answers at the 
end of the book serve as a test of the 
knowledge gained by the reader study- 
ing the handbook. Continental Ma- 
chines, Inc., Minneapolis. 


Tubing for Ajircraft 


Tubing for Tomorrow—Today. Carl 
V. Deusen. A description is given of a 
special process whereby the physical 
properties of metal tubing for aircraft 
and other purposes are improved during 
the operation of reducing the diameter 
and thickness of the tubing. Illustra- 
tions are shown of the machine devel- 
oped for the production of this tubing. 
Production and inspection operations 
are described. Shell Progress, Janu- 
ary-February, 1944. 


Booklet on Engine Lubrication 


Aircraft Engine Lubrication is a 44- 
page booklet discussing this field of 
lubrication. The booklet contains a 
new altitude engine-performance chart 
revealing problems of pressures, tem- 
peratures, and power loss that must be 
solved in flight operation; it also gives 
full-color charts of the lubrication sys- 
tems of leading aircraft engines. A 
chart shows the crude oil producing 
fields, and a table gives the natural 
characteristics of the various crudes 
and their adaptability to the production 
of lubricating oils. 

One chapter deals with specifications 
and laboratory tests of oils. It in- 
cludes viscosity-temperature and vis- 
cosity-classification charts. The tests 
are discussed in detail, with illustrations 
of test equipment. Oil-performance 
tests in laboratory engines, engine 
builders’ full-scale tests, and air-line 
tests in practical operation are de- 
scribed. Sinclair Refining Company, 
Aviation Sales Department, New York. 


Aluminum Fittings Standards 


Quality Standards for Aluminum Junc- 
tion Boxes and Assemblies is the title of 
a booklet that describes standards of 
quality for these items as generally 
accepted by Government bureaus and 
electrical engineers of aircraft manu- 
facturers. Standard sizes of junction 
boxes and photographs of several differ- 
ent types of assemblies are also shown. 
Union Aircraft Products Corporation, 
New York. 


Facilities for Manufacturing Metal 
Parts 


Serving the Wings That Serve America. 
A 44-page illustrated booklet depicts 
the facilities that are available to the 
aircraft industry and others. The floor- 
space, machinery, tools, and equipment 
shown are devoted to the manufacture 
of parts for the transportation industry. 
Photographs of products now being 
made by the company are included. 
American Metal Products Company, 
Detroit. 
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(ALUMINUM-BRONZE) 


As BOMBERS RANGE farther and farther, engine builders find 
more and more uses for Avialite*. This special aluminum 
bronze alloy was originally developed for valve seats and 
guides that would withstand the severe peening action to 
which they are subjected during long, high speed flights. 

Avialite is unusually resistant to pitting, and since its coeffi- 
cient of expansion closely corresponds with that of alumi- 
num alloy cylinder heads, it has proved an ideal material for 
spark plug bushings. Avialite also is being used extensively 
for the production of propeller hub cones, gears, bushings 
and other machined parts. Today, one of the foremost engine 
builders uses Avialite for 85 different parts. 


Pratt & Whitney 2000 horsepower 
“Double Wasp” with Avialite intake 
valve inserts, 


The special properties of this high strength, versatile alloy may be of help to you in 
solving a difficult metal problem. It is produced in the form of rods, bars and hot- 
pressed parts. 


44172 
*Reg. U. S. Pat. Off. 


THE AMERICAN BRASS COMPANY - General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company — In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 
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Thread Pick-Up Projector 


The Acme Thread Pick-Up Projector 
is an optical device for presetting the 
driving dog on prethreaded work so 
that when such work is placed in the 
grinder the grinding wheel enters the 
trough of the oversize thread to remove 
finishing stock from both flanks with- 
out further adjustment. No time is lost 
in the operation since it is performed on 
each piece while the preceding piece is 
being ground. 

Because this unit simplifies the op- 
eration of “picking up the thread,’ it 
becomes practical to follow the sched- 
ule: “precut—harden—finish grind.” 
This reduces grinding time because 
much stock has been removed in the 
screw machine or other high-production 
tool and only one pass of the grinder 
will meet most production requirements. 
Wheel and diamond life are prolonged 
because the little stock removed does 
not require frequent dressing as in full- 
depth grinding. Case-hardening stock 
can be used instead of tool steel, and all 
parts of the thread will be uniformly 
hard because the work is hardened after 
rough threading. Inspection of thread 
angle and root depth is made in the same 
setting by means of graduations incor- 
porated in the viewing screen. 

The instrument is designed particu- 
larly for shop use, and it permits be- 
ginners to pick up the thread after a few 
minutes of demonstration. It accom- 
modates work up to 41/2 in. in diameter 
and 12 in. long and will work in con- 
junction with any thread grinder. The 
image is clearly visible even in rooms 
brightly illuminated by sunlight. No 
hood is required. The projector screen 
is ruled with a 60° “V,” as well as with 
other graduations to indicate depth of 
toot on American National threads. 
Supplementary graduations on the same 
screen permit Acme and Whitworth 
threads to be picked up. Special screens 
for these thread forms and other pro- 
files are also available. Acme Indus- 
trial Company, Chicago. 


Recommendations for Civil Aircraft 
Approval System 


_ Recommendations for the simplifica- 
tion of the current civil aircraft type- 
approval system were presented by the 
Aeronautical Chamber of Commerce of 
America for the consideration of the 
Civil Aeronautics Administration and 
the Civil Aeronauties Board. 

The proposals, adopted at a meeting 
of the Chamber’s Airplane Technical 
Committee in St. Louis early in Febru- 


Releases are printed as 
recewed from companies 
and other aeronautical or- 
ganizations and the re- 
sponstbility for the accu- 
racy of all statements ws 
therefore not assumed by 
the Aeronautical Engineer- 
ing Review. 


ary, regard the type and extent of regu- 
lation indicated to encourage continued 
aeronautical design progress on a sound 
basis. The committee comprises chief 
engineers and technical executives of the 
aircraft industry. 

The recommendations are suggested 
as modifications warranted by experience 
of the current type certification system. 
They deal not only with the C.A.A. 
type-approval system, but also with 
‘Several related subjects which have a 
vital bearing upon the design, utility and 
cost of civil aircraft.” 

Highlights of the recommendations of 
the committee are: (1) Establishment of 
an “Airworthiness Requirements Com- 
mittee’ to assist in the development of 
efficient design standards for aircraft for 
personal, air-line, and military use. 
This committee will consist of designated 
representatives from each company, 
appointed by and responsible to engi- 
neering management. Its members will 
study airworthiness requirements, co- 
ordinate technical details with company 
specialists, and make official recom- 
mendations to the Government through 
the Aeronautical Chamber of Commerce. 
(2) Simplification of Government ap- 
proval of airplane designs, with separate 
treatment for air-carrier and nonair- 
carrier types. (3) Endorsement of U.S. 
participation in discussion with foreign 
countries, leading to the establishment 
of uniform basic safety standards for 
aircraft. (4) That the C.A.A. give full 
consideration to the data obtained from 
the war-service records of commercial 
air lines, the Air Transport Command, 
and other service branches as a basis for 
granting airworthiness certificates to 
those models that may be of commercial 
value. (5) That current military opera- 
tions of aircraft are providing the “great- 
est aeronautical research laboratory in 
the history of the world” and should be 
used as a basis for suitable revision of 
the airworthiness requirements leading 
to improvement in the efficiency of both 
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civil and military aircraft. Aeronautical 
Chamber of Commerce of America, 
Ine. 


Aeronautical Laws Enacted by States 
in 1943 


A general discussion has been prepared 
and a list has been compiled of the more 
important aeronautical laws enacted in 
1943 by the 44 state legislatures—Ken- 
tucky, Louisiana, Mississippi, and Vir- 
ginia excepted—which met in regular 
session last year. 

Appendixes A, B, and C contain spe- 
cific information about bill numbers, 
chapter numbers of the laws (when avail- 
able), and contents of the measures. Air 
Transport Association of America. 


Test Stand for Curtiss Electric Propeller 
Governors 


A test stand that produces flight- 
condition vibration is designed for the 
testing, calibration, and adjustment of 
Curtiss electric propeller governors. 
Featured in the stand, according to the 
manufacturer, are its automatic control 
unit that allows the governor under test 
to control the speed of the driving unit, 
a selector switch on the instrument panel 
enabling the operator to choose auto- 
matic or manual operation, two lamps to 
indicate opening and closing of the gov- 
ernor contacts during operation, and 
another lamp to indicate any grounded 
circuit in the governor. 

Driving power for the governor under 
test is provided by a 3-hp. variable- 
speed electric-motor unit with a range of 
900 to 3,600 r.p.m. for 220-volt, 60-cycle, 
three-phase a.c. power. Other voltages 
can be provided. The chrono-tachom- 
eter unit on the panel consists of the 
electric clock and tachometer. Control 
of the stand, as well as the speed and 
direction of its motor, is accomplished 
by push buttons. Airplane Manufac- 
turing & Supply Corporation, Glendale, 
Calif. 


Sampling Public Opinion on Postwar 
Air Travel 


A questionnaire, requesting opinions 
on matters affecting postwar air travel, 
is being distributed to selected lists of 
air passengers and prospective passen- 
gers. The 29 questions, set forth in a 
booklet of 23 pages, aim to ascertain the 
publie’s preferences in regard to points 
ranging from the manner of stowing lug- 
gage to the selection of a world air high- 
way. The recipient is asked to mark his 
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The modern way fo test 
bond or contact resistance 
down to 0.0001 ohm. 


Fast Accurate Easy to Use 


The new Shallcross Low-Resist- 
ance Test Sets, Types 645 (Army 
range) and 653 (Navy range), in- 
clude all of the features of the 
Shallcross Milliohmmeter and 
Aero Gun Models while providing 
greater portability, ease and speed 
of operation. 

The Tester itself is supported 
conveniently in front of the oper- 
ator by means of adjustable 
shoulder straps. Measurements as 
low as .0001 ohm are made, simply 
by attaching the fixed clamp to 
one side of the bonded surface, 
and touching the hardened points 
of the Pistol Grip Exploring Probe 
to the other side. The weight of the 
Pistol Grip Exploring Probe is re- 
duced to a minimum by incorpo- 


ate FOR "BOND TESTER" CATALOG 


copyofthe Shallcross Low-Resistance Test Set Catalog describing these and other 
Shai cross models in full detail will gladly be sent on request. Write for Catalog 


rating the meters, batteries, etc. in 
the suspended Tester cabinet. 

In addition to their widespread 
use in testing aircraft bonding, 
these Shallcross Test Sets are un- 
excelled for testing railroad bonds, 
radio equipment, contact resist- 
ance of relays, circuit breakers, 
switches, and various others. They 
make bar-to-bar resistance meas- 
urements on commutators as sim- 
ple as taking a voltmeter reading. 

The two new 
models are similar, 
except that Type 
645 (Army range) 
is 0.005 and 0.5 
full scale, whereas 
Type 643 (Navy 
Range) is 0.003 
and 0.3 ohms full 
scale, 


SSHALLCROSS MFG. CO. 
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choices on an answer sheet, keeping g 
record of his replies by marking corre. 
sponding multiple-choice questions in the 
booklet. A postage-paid envelope is en. 
closed with each answer sheet. Ameri 
ean Airlines, Inc. 


Adjustable Pressure Relief Valve 


An adjustable pressure relief valve jg 
particularly adapted for high-pressure 
systems in aircraft hydraulics in which 
smooth operation and longer life at 
maximum flow are necessary character- 


Decemb: 
was test 


istics. The body is made of an alumi- transport « 
num forging with an inner casing of the countr 
stainless steel. The introduction of had taken | 
dashpot is claimed to insure smooth of these 1 
operation and eliminate vibration and could fly 
chattering when the pressure is balanced Angeles. B 
against the spring. The device is de poeta 


signed to give maximum flow within the 
specified pressure ranges. 

Sealing is provided by the use of AN 
6227 packing rings. The valves are 
winterized for temper: ay ranges from 
—65°F. to +165°F. and are available 
in three sizes for pressure ranges of 300 
800 lbs. per sq.in. and 700-1,300 lbs, per 
sq.in. American Screw Products, Log 
Angeles. 


Making Changes in Photo Templates 


One of the original problems in speed- 
ing work through use of photo templates 
was the matter of changing some small ~ 
detail without having to make an en- 
tirely new template. A method has been 
devised whereby such changes can be 
made without losing the time required 
to rephotograph an entire template. 
The changes are made on the master 
drawing and then those portions changed 
are printed on a translucent, dimension- 3 Januai 
ally stable cloth substance that is sensi- stalled 


tized on one side the same as _ photo- Then Hus 
graphic printing paper. The cloth print ox sl 
is then glued on the original template at — 
the point where the change is to be approachi 
made. i 4 Bill Leste 

What is believed to be the largest Chief Insi 


photographic printing machine in the 
world is used for the printing job that fol- 
lows. The machine is 12 ft. long, 6 ft. 
wide, and 4 ft. high and is equipped with 
a ground glass weighing 600 Ibs. Light 
is supplied by 380 globes of 40 watts 
each. With such high-powered equip 
ment, changes can be made in a fraction 
of the time that would be required to 
make a new template. Boeing Aircraft 
Company. 


Machining of Aircraft Supercharger 
Gear Blanks 

As originally set up with high-speed 
steel tools, an aircraft supercharger gear 
blank of a particularly tough steel was 
being machined at a cutting speed of 55 
ft. per min. Even at this low speed the 
tools had to be resharpened be foes one 


piece could be completed. Two passes 5 Toda: 
were required. over 

Retooling the machines with standard pt 
styles of Carboloy steel-cutting grade world, 
78B single-point tools adapted to the monthly 
special shapes required for the ope ration the “Flag 
enabled a cutting speed of 220 ft. per jor cont 


min. to be easily maintained on Acme 
turret lathes. Aver: age tool life per grind 
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| December, 1927, when Wm. B. Lester 
was test pilot for Fairchild, sectional air 
transport companies operated throughout 
the country. By 1931, American Airways 
had taken over the operation of a number 
of these lines, and Montreal passengers 
could fly American all the way to Los 
Angeles. Bill Lester graduated from testing 
planes to become co-pilot on American’s 
commercial routes. 


3 January, 1937—American Airlines in- 
stalled the first Link Trainer in Chicago. 
Then Hugh L. Smith, now Vice President, 
stated: “The Link Trainer enables the pilot 
to brush up on the radio signals and beams 
of another route; to perfect technique in 
approaching the airport by instruments.’ 
Bill Lester became Link Instructor; then 
Chief Instructor, Pilots’ School. 


- - 


5 Today, American Airlines is operating 

Over routes totalling 8,454 miles. Its 
Overseas flights, for the Air Transport Com- 
mand, reach to the four corners of the 
world, with 150 trans-Atlantic crossings 
aly. Seven thousand employees keep 
the “Flagships” flying and are making a ma- 
lf contribution toward winning the war. 


1933--Co-Pilot Lester, interested in im- 

proving his skill, “flew” one of the first 
models of the Link Trainer when it was 
tested before a curious crowd at the old 
Newark Airport. May 13, 1934, American 
Airways became American Airlines, Inc. 
Lester continued with the company as a 
full-fledged pilot. He became Assistant 
Flight Superintendent at Chicago in Sep- 
tember, 1936. 


December 8-11, 1941: The United States 

declared war on Germany and Japan. 
Shortly after, American Airlines turned 
over almost half its proud fleet of ‘“Flag- 
ships” to the Government for war service. 
In the remaining planes, American carried 
increasing numbers of passengers on essen- 
tial missions, military personnel and cargo 
urgently needed in the war. 


6 American Airlines has given 
instrument flying instruction 
to more than 1,000 of its own pi- 
lots in the Link Trainer. All Amer- 
ican pilots are required to take 
Link Trainer refresher courses, 
even million-mile pilots like E. J. 
Goeringer, pictured above. 


¥ Aviation looks to Link for creative engineering and high standards of * 
manufacture. Look for the name LINK on precision products after the war. 


Now in charge of pilot-training, Capt. Lester is mar- 
ried to former American stewardess, Hazel Brooks, 
at present Supervisor of Stewardess Service for the com- 
pany. Lester says: “Link Training has materially increased 
the air transport capacity of American Airlines, with un- 
diminished safety, under rigorous war-time conditions.’ 


LINK is proud to have a part in the great job being done 
by American Airlines. Link Aviation Devices, Inc., Bing- 
hamton, New York; Link Manufacturing Company, Ltd., 
Gananoque, Ontario—Link Trainers, Aviation Sextants, 
and other products contributing to the safety of flight. 
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* NUMBER 6 IN A SERIES, TRACING FIFTEEN YEARS OF KELLETT ROTARY WING PROGRESS 


In Department of Agriculture service, 
Dutch elm disease division, a Kellett 
demonstrated its ability to cut scout- 
ing costs to less than 27% of com- 
parative ground scouting for blight! 


ERE at Kellett, engineers with 
pioneering minds have been 
developing and manufacturing ro- 
tary wing aircraft for fifteen years. 
Year by year they have been accu- 
mulating scientific and in-the-air 
experience. 
Much of this progress has been in co- 
operation with the research and en- 
gineering development experts of 
the United States Army Air Forces; 
and during the war, Kellett produc- 
tion is, of course, concentrated on 
military needs. 
But Kellett’s expanding corps of en- 
gineers looks forward enthusiasti- 
cally to peace, when current rotary 


wing accomplishments may contrib- 
ute to the cutting of costs and saving 
of time in a wide field of usefulness, 
freed from limitations of airports, 
and from the usual speed-altitude 
requirements of aircraft. 


For instance: In patrolling electric 
lines, or oil pipe lines, in ranching 
and agriculture . . . wherever it is 
necessary for aircraft to take off or 
land in just a few feet . . . where 
ability to fly close to ground or tree- 
tops is essential and where 
ranges of speed from practically 
0 MPH to 125 MPH are necessary. 
Kellett Aircraft Corporation, Upper 
Darby (Philadelphia), Pennsylvania. 


KELLETT 


OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 


A flight of military-type Kellett rotary wing aircraft 
They can land on a flat roof, plowed ground ot deep 
grass with scarcely a turn of the wheels 
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rose to 28 pieces with only one pass re- 
quired per piece. The machining opera- 
tions involved on the supercharger gear 
blanks include facing, turning, boring, 
chamfering, and forming a large radius 
in the corner of the web. Carboloy 
Company, Inc., Detroit. 


Control of Piston Ring Rust 


Rust, once a major problem in the 
manufacture of piston rings, is stated to 
have been reduced to the status of a 
minor problem at the plant of a piston 
ring manufacturer, through the installa- 
tion of equipment to maintain low- 
humidity air during summer months. 
By controlling the humidity of the air, 
perspiring hands are avoided and exces- 
sive rust-causing moisture is not present 
to collect on polished surfaces of the 
rings. 

Two centrifugal refrigerating ma- 
chines provide the chilled water used in 
the air-conditioning system. The ma- 
chines, each with a cooling capacity 
equivalent to the melting of 563 tons of 
ice daily, supply a total of 3,000 gal. of 
chilled water per min. Carrier Corpora- 
tion, Syracuse, N.Y. 


Color Identification Lines in Plastic 
Tubing 


To provide insulation for aircraft 
electrical wiring and at the same time 
facilitate identification, Lumarith plastic 
tubing is now extruded with contrasting 
color identification lines in the body of 
the tubing. It is available in opaque or 
transparent tubing and in either flexible 
or rigid form in a variety of sizes, lengths, 
and thicknesses, as well as various de- 
grees of flexibility. In all instances the 
color stripes are an integral part of the 
extrusion and are as permanent as the 
body of the tubing itself. “Striatube”’ 
is the trade name of the tubing, which is 
made by Carter Products Corporation, 
Cleveland. Celanese Celluloid Corpora- 
tion, Division of the Celanese Corpora- 
tion of America, New York. 


Aviation Training for Youths 


_ The formation of a national organiza- 
tion to be known as the Civil Air Patrol 
League, Inc., has been announced. The 


primary functions of the League are to 
support and aid the nationwide Civil Air 
Patrol Cadet program, under which 
the fundamentals of aviation are being 
taught to young men and women of pre- 
draft age, and to secure civilian backing 
for aviation development in every com- 
munity. 

The educational program includes in- 
struction by adult members of the 
C.A.P. in such subjects as navigation, 
meteorology, radio engineering, mainte- 
nance of aircraft, aircraft identification, 
and some elementary military subjects. 
Membership in the C.A.P. cadets will 
be open to young men and women of 15 
to 18 years. While no flight training 


will be given to the cadets, they will be 
taken up in planes, with the consent of 
their parents, to get the feeling of flight. 
ke Air Patrol League, Inc., New 
TK. 
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Lumarith plastic tubing, extruded with 
contrasting color identification lines in the 
body of the tubing, both insulates and 
facilitates identification of aircraft elec- 
trical wiring. 


Thread Grinder with Thy-mo-trol Drive 


The Dalzen thread grinder, electroni- 


cally controlled by the General Electric . 


Thy-mo-trol drive, produces threaded 
parts, thread gauges, straight and spiral- 
fluted taps, and thread-milling cutters. 
Speeds of work and grinding wheel are 
individually controlled by dial settings. 
This variation is stepless and the ratio 
of speeds is infinite in both forward and 
reverse. Gear changing is reduced to a 
minimum. Motor elevation of the head 
permits rapid clearing of work and the 
design of the machine allows full work 
vision at all times. A choice of two types 
of automatic wheel-dressing attach- 
ments is offered. 

The thread grinder is available in two 
models. The No. 5 universal machine 
handles a wide variety of work up to a 
9?/,-in. length of thread on a 20-in. shaft. 
Cutter relief may be ground up to 0.025 
in. per 1/;-in. length of land. Cutters 
with as many as 24 flutes may be re- 
lieved. The No. 6 production model, 
without back-off feature, handles work 
up to a full 20-in. length of thread on a 
20-in. shaft. The unit occupies a space 
of 63 by 52 in. Dalzen Tool and Manu- 
facturing Company, Detroit. 


Locking Thread Design 


A new thread design based on the 
American National thread incorporates 
the Dardelet thread principle. Instead 
of taking the interference on the blank 
and flowing the metal into the voids at 
the root of the thread, this A.N.D. 
thread design takes the interference at 
the root of the screw thread and flows 
the metal into the voids at the flanks. 
It is reported that this method places all 
contacting metal under initial pressure 
caused by cold working of the surfaces. 
As a result, the entire thread engage- 
ment is sealed against fretting and fa- 
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tigue life is greatly improved. Thescrew 
is stronger in tension and torsion because 
of the larger root diameter. It can be 
driven into a receiving material, already 
tapped American National, after the 
threads have been truncated with a 
straight reamer. This interchange- 
ability with the AN thread is regarded 
as an important feature. 

The receiving member is tapped with 
a standard AN tap; then the hole is 
reamed to a predetermined dimension. 
When the screw is driven in it burnishes 
the truncated threads to form the 6° 
taper. For assembly, the important 
dimension is the reamed hole, which is 
held to +0.0005 in. Lead areas are not 
important and any standard tap is satis- 
factory. The threads on the screw can 
be chased, rolled, or ground. Gauging 
is done by the ordinary method. The 
design preserves the locking features of 
the original Dardelet thread. Dardelet 
Threadlock Corporation, Detroit. 


Fuel-Line Valves 


Three new types of aircraft fuel-line 
valves are designed for use in conjunc- 
tion with highly volatile liquids. The 
danger of cracking the valve body dur- 
ing assembly is stated to have been elimi- 
nated by making the AN thread inte- 
gral with the body. This obviates the 
necessity for special fittings and also re- 
duces cost. Weight has been reduced 
by eliminating unnecessary parts. There 
are no shoulders or other unnecessary 
protuberances within the body of the 
valve. It is stated that the valves will 
operate under temperature conditions 
ranging from —65°F. to above fuel 
boiling points. Although maximum in- 
itial breakout torque ranges between 
12 and 18 in.lbs., only 6 in.lbs. torque is 
required to move the valve to open or 
closed position after breakout. David- 
son Manufacturing Company, Los 
Angeles. 


Taper-Type Thread-Milling Cutter 
Produces Straight-Sided Threads 


A special taper-type thread-milling 
cutter enables the production of straight- 
sided threads at production speeds. 
The specific application for which the 
cutter was first developed was to cut 
buttress (or straight-sided) threads into 
an aluminum forging into which are 
screwed valve-seat inserts. The advan- 
tage claimed for this type of thread is 
that it provides maximum strength in 
one particular direction. 

A field engineer, after analyzing the 
problem, worked out the cutter and 
cutting action. Cutter teeth engage the 
work parallel to the axis of the threads 
being formed, but rotate in a plane in- 
clined to the straight side of the thread. 
Inclination of the cutter at an angle 
equal to the taper of the cutter provides 
clearance for the straight-side cutting 
face. This results in even distribution of 
the cutting load over the full length of 
the tooth face without any tearing ac- 
tion. A plain milling section of the 
cutter removes the incomplete thread at 
the outer edge. Detroit Tap & Tool 
Company, Detroit. 
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More and better warplanes every 
month is no easy assignment for air- 
craft manufacturers. Yet the job is 
being done, thanks to faster produc- 
tion methods from the drawing board 
to the assembly line. 

Template-re production (once 
drawn by hand) is a good example. 
Many designers are specifying ARMCO 
Galvanized PAINTGRIP sheets for 
their master patterns. Copies are made 
in a few minutes by the photo-loft or 
the electrolytic processes. Valuable 
time is saved and hundreds of design- 


ers are released for other important 
work. 

ARMCO PAINTGRIP sheets are used 
for master templates because scribed 
lines won’t flake or fade. This mill- 
bonderized metal takes and holds 
paint indefinitely. Lines stay sharp 
in copy after copy, leaving no chance 
for errors. And PAINTGRIP sheets are 
smooth, flat and easy to work. 

Do you want these advantages of 


ARMCO PAINTGRIP for your mastet 
template work? For complete infot- 
mation about PAINTGRIP, write to The 
American Rolling Mill Co., 2631 
Curtis Street, Middletown, Ohio. 


THE AMERICAN ROLLING MILL COMPANY 
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EXPANDER TUBE 


“HAYES” is the name you find on Expander Tube 
Brakes, in rugged, readily-maintained service around 
the world today: On every 4-engine U. S. bomber 
—-as on Piper Cubs, and on thousands in-between: 
trainers, transports, fighters and bombers. And 
standard equipment on airliners too: Eastern, Penn 
Central, United and Western. 


For pilots and ground crews alike, for the men 
who have to live with the equipment, our research, 
design and test carries on every day. 


RAKES 


YOU SAY 


HAYES 


Western Representative: Airsupply Co., 5959 W. 3rd St., Los Angeles 


HAYES INDUSTRIES, INC. 


Home Office: JACKSON, MICHIGAN, U.S. A. 
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Let a Wet Newspaper Remind You 


NEWSPAPER floats on water until it is saturated 
—then it becomes heavy and sinks. 


Of course, you don’t use newspapers in a plane, but 
many of the materials you do use may absorb petroleum 
products as readily as a newspaper absorbs water. 


So let a wet newspaper remind you that oil seals, 
hose, packing, gaskets, grommets, diaphragms and 
all resilient parts used in the presence of oil and gaso- 
line may act just like a newspaper in absorbing weight 
not included in original design calculations. And the 
dead weight of thousands of resilient parts in a single 
plane may seriously handicap its performance. 


However, Hycar synthetic rubber with its light 
weight and its superb resistance to oil to keep it light, 


Hycar 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Syithilc Rubber 
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gives protection against excessive dead weight not 
offered by any other comparable material. Hycar is 
15% to 25% lighter than many other synthetics, and 
retains this important quality throughout its long life. 
Further, oil-swell can be closely controlled to insure 
dimensional stability of parts. 

Hycar has an operating range of —65° to +250°F. 
and abrasion resistance 50% better than natural rub- 
ber. Unlike many other oil-resistant synthetic rubbers, 
Hycar has a minimum tendency to cold flow after taking 
the initial deformation, even at elevated temperatures. 

These are qualities you need in resilient materials 
used in the presence of oil and gasoline. Let our tech- 
nical service staff help solve your individual problems. 
Hycar Chemical Company, Akron 8, Ohio. 


This Kc 


Ele 


Perfe 
“electr 
airplan 
variab! 
ment. 
B. 
Eclipse 
tion, tl 
fold sc 
tronic 
flight | 

develo 
makes 
of infl: 
the wi 
by the 
off by 
been 
syster 
than 
flatior 
This 
sec. a 
plane 

Th 
vary 
give | 
to the 
forme 

the p 

singl 

whicl 
out | 
autol 

In 
tribu 
hithe 
syste 
folds 
vidu 
man 
actu 


152 
ioe 
< > 
- 
$ 
| 


ht not 
ycar is 
and 
rg life. 


insure 


250° F. 
al rub- 
ibbers, 
taking 
atures. 
terials 
r tech- 
blems. 


PROM THE INDUSTRY 


This Eclipse-type 1097 engine-driven a.c.-d.c. generator provides 200 amp. at 28.5 volts 
d.c. and 10.4 amp. at 115 volts a.c. at speeds from 4,400 to 8,000 r.p.m. 


Electronic Control for Deicing 


Perfection of a new device called an 
“electronic ice-pick’’ is expected to give 
airplane pilots accurate and instantly 
variable control of their deicer equip- 
ment. Perfected by engineers of the 
B. F. Goodrich Company and _ the 
Eelipse-Pioneer Division of Bendix Avia- 
tion, the new method, known as a mani- 
fold solenoid deicer system with elec- 
tronic control, is reported to have passed 
flight tests. 

Using the rubber “boots’’ originally 
developed by Goodrich, the system 
makes possible a more selective method 
of inflating and deflating the tubes along 
the wing edges so that ice broken loose 
by the pulsating rubber can be carried 
off by the slipstream. Engineers have 
been endeavoring to perfect a control 
system that would give more flexibility 
than the single recurring cycle of in- 
flation and deflation used up to now. 
This cycle was fixed at approximately 40 
sec. and could not be altered while the 
plane was in flight. 

The new device enables the pilot to 
vary the frequency of the pulsations to 
give maximum effectiveness in relation 
to the thickness and type of the ice being 
formed. Also, by means of push buttons 
the pilot can cut into regular cycles and 
single out sections of wing or tail surfaces 
which require “repeat” treatment with- 
out interrupting the system’s regular 
automatic operating cycles. 

Instead of the central air-pressure dis- 
tributor and multiple-tubing lines used 
hitherto there is now a simplified piping 
system, the pressure and suction mani- 
folds of which are located at the indi- 
vidual _deicer boot connections. The 
manifolds are operated by solenoid- 
actuated distribution valves, controlled 


by an electronic timer. The simplified 
piping is also reported to have made it 
possible to deliver up to 50 per cent 
greater inflation force when needed to 
combat extra heavy icing conditions. 
Eclipse-Pioneer Division of Bendix Avia- 
tion Corporation. 


A.C.-D.C. Power Supply Systems 

Eclipse A.C.-D.C. Power Supply Sys- 
tems, consisting of engine-driven a.c.- 
d.c. generators and carbon-pile voltage 
regulators, for both a.c. and d.c. outputs, 
are intended to provide a dependable 
source of alternating current for opera- 
tion of various radio devices and direct 
current for operation of d.c. electrical 
equipment. The generators are designed 
to mount on main-engine generator 
drive pads of aircraft, now in production 
or undergoing design, incorporating pro- 
visions for generator blast cooling. 
They incorporate 6-in. round flanges 
with twelve 25/s-in. holes, 5-in. bolt 
circle diameter, 4.122-in. pilot diameter, 
and a 16-tooth involute male drive 
spline. They are available in various 
sapacities ranging from 60 to 200 amp. 
at 28.5 volts d.c. and 10.4 to 30.5 amp. 
at 115 volts a.c. Both the a.c. and d.e. 
rated outputs are available simultane- 
ously over the entire rated speed range. 

The unit has a tubular armature shaft 
and air-blast cooling. A floating-type 
flexible torque drive shaft absorbs the 
torsional vibration and compensates 
for any slight misalignments between 
engine and generator drives. Rotating- 
field inductors in the generator design 
permit the use of stationary a.c. wind- 
ings, and the d.c. outputs of more than 
one generator can be paralleled. Kclipse- 
Pioneer Division of Bendix Aviation 
Corporation. 
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Aircraft Spark Plugs with Ceramic 
Insulators 

Three new aircraft-type spark plugs, 
which feature insulators made from 
ceramic instead of mica, are now being 
produced for Army aircraft. Improve- 
ment in plug operation is attributed to 
the development of the new ceramic in- 
sulator that, in compression, is reported 
to have mechanical strength greater than 
steel, hardness approaching that of a 
diamond, and a virtual immunity to 
thermal shock. 

The three new designs are suitable for 
most of the important Army aircraft 
applications. Training planes and air- 
craft without radio installations use 
an unshielded short-reach plug. Most 
bombers and all fighter planes use 
shielded plugs of long reach, while the 
short-reach shielded plugs are designed 
for lower-powered planes such as ad- 
vanced trainers. Electric Auto-Lite 
Company. 


Al-Fin Process for Making Aiircraft- 
Engine Cylinders 


The Al-Fin process, a_ practical 
method of chemically bonding aluminum 
to steel, has been used in the production 
of Ranger twelve-cylinder engines for 
more than a year, but announcement of 
its development has been withheld for 
reasons of national security. 

This process was developed to over- 
come the problems involved in the 
shrink-fitting of an aluminum-alloy 
sleeve with integral cooling fins around 
the steel cylinder barrel. The bond 
formed between the steel and the alumi- 
num by the process is reported to be 100 
per cent, since it is in chemical composi- 
tion at that point. The composition of 
the bond forms a bridge for the trans- 
mission of heat from the steel barrel to 
the aluminum cooling fins. The bond 
also renders ineffective the difference in 
expansion characteristics of the two 
metals. Broadly speaking, the process 
makes the ductile aluminum expand and 
contract along with the more rigid steel 
and supplements the heat-transfer prop- 
erties of steel with the heat-dissipating 
qualities inherent in the lighter metal. 
It is reported that the ferric-aluminum 
bond has a rupture strength greater 
than that of pure aluminum. _ 

Following is a summary of statistical 
data on the advantage of the Al-Fin 
cylinder, as prepared by investigating 
engineers on the basis of single-cylinder 
engine tests. The object of the investi- 
gation was to determine what could be 
gained in cooling performance from an 
engine by using aluminum-finned bar- 
rels instead of steel-finned barrels for a 
constant-power output and what incre- 
ment in output could be expected for 
constant-mass cooling flow conditions. 
In addition to standard dynamometer 
test data, testing apparatus included 
necessary instruments to measure the 
drop of static pressure across the baffles 
and a sufficient number of temperature 
readings to determine accurately the 
average temperature of the barrel and 
cylinder head. This installation was 
designed to provide control of all vari- 
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This Jacobs engine isno war baby, tough job of toting twin-engine trainers that 
hot-house developedathighspeed, turn hot pilots into Big Operators. 
with cost no object... no military Jacobs engines take more take-offs and 
matériel headed for future scrap more full throttle time than the big radials on 
heaps when the show is over! combat ships, stand up under student handling, 
The Jacobs was born in the twenties, built diverse terrain and varied climate . . . and today 
for pilots who paid for their own engines out of deliver more than a thousand hours of service 
perilous prize money and hard-earned charter between major overhauls — performance that 
hours . . . developed through the Depression __ is three times the original prescription! 
years when aviation was in the poorhouse .. . 
a bread and butter job for ships that had no For worry-free, dependable delivery of 
spares... an orphan child on upkeep, but a packaged power at low cost, Jacobs had a lot 
hog for performance and payload. to offer the war effort... will have even more 
When the war broke, the Jacobs wasa sure _ for peacetime aviation and industry. Remember 
thing in its power class, proven in performance, the name... Proof on request. Inquiries invited 


ripe for quantity production, and ready forthe —. .. Jacobs Aircraft Engine Co., Pottstown, Pa. bi 
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Wile vip Diytkeh, 


Far-sighted companies, 
now engaged 100% on 
war production, are 
planning ahead on non- 
military products to mini- 
mize change-over delays, 
The Ohio Rubber Com- 
pany is co-operating to 
the point of planning 
production schedules for 
prompt action when war- 
time restrictions are 
modified or removed. 


rs that 

fs and What are YOUR "parts problems" involving rubber or synthetic 

ials on rubber? Do you seek improved properties of materials to meet more 

—— exacting specifications? Is it a seemingly “impossible job" of mold- 

asi ing hard or soft rubber or synthetic rubber? Possibly it's an extruded 

‘e that part of unusual characteristics. Or, it may be a combination of 

problems including adhesion of rubber or synthetic rubber to metal 

or some other material. Of course, you may be concerned only with 

% he lowering costs on present parts which means a more efficient source 

seal - yO of supply than your present source. If your problems fit somewhere 

ember ay in that group, try "ORCO-OPERATION." 

nvited 

n, Pa. 
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THE SIGN OF AVIATION SERVICE 


Lockheed’s service emblem 


| SOs | represents a multitude of 


SERVICE useful operations vital to war- 


time aviation. At the home 
factories it marks the big service hangars where war- 
planes are modified or overhauled for combat use. 


In Ireland it flies over huge repair bases where thou- 
sands of Allied bombers and fighters are checked, 
repaired and sent back into action. In England it 
identifies several additional repair bases, as well as 
six mobile repair units—machine shops on wheels 
that shuttle between remote flying fields repairing 


damaged airplanes. Wherever American planes fly 
~and are kept flying—the Lockheed service emblem 
symbolizes skill and careful workmanship. These 
are the traits that two company-operated training 
schools teach U.S. Army and Navy ground crews. 


There is a promise for the future of aviation, too, 
in the insignia of Lockheed service. At war’s end. 
international Lockheed service will be available 
for your plane, wherever you may fly it. For to- 
morrow, as today, Lockheed will not only build 
the planes, but get them ready to fly, and keep 
them ready to fly. 


LOOK TO Lockheed FOR LEADERSHIP 


LOCK HEED AIRCRAFT OR PORATION, BURBANK, CALIF OR 


] LOCKHEED 


SERVICE 
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ables, including the temperature of the 
cooling air, and thus reproduce any de- 
sired operating and cooling conditions 
from day to day. 

After 6 months of investigation, in- 
cluding 340 hours of operation and the 
compilation of 73 data sheets, the fol- 
lowing conclusions were established: (1) 
To maintain a given barrel temperature 
at a given output, an engine provided 
with aluminum fins uses approximately 
37 per cent of the drop of pressure, 55 
per cent of the quantity of air, and 22 
per cent of the cooling air horsepower, 
as compared with a conventional steel- 
finned barrel. (2) Under given cooling 
conditions (drop of pressure across the 
baffles and cooling air temperature) re- 
quired by an Al-Fin barrel, a steel-finned 
barrel is capable of less than half the 
power output of the aluminum-finned 
barrel. (3) At equal cooling and operat- 
ing conditions an aluminum-finned en- 
gine operates at an average barrel tem- 
perature 50°F. lower than that of a steel- 
barrel engine (on the basis of single- 
cylinder tests). (4) During experiments 
no failure of the bond between steel and 
aluminum was detected on an AlI-Fin 
barrel after 85 hours of operation at 
power outputs ranging from normal to 
140 per cent of normal. 


Asummary of the properties of Al-Fin 
cylinders, including data on a recent 
group of 150 barrels and referring to 
operating characteristics, physical prop- 
erties, and design data, is now available. 
Of that group, only one was discarded in 
the muff-processing operation. It has 
been found that the barrels are excellent 
with regard to roundness and lack of dis- 
tortion. This is a result of improved 
process control and a special sequence 
of machining operations that permits a 
thicker wall at this stage of the barrel 
preparation. The cooling data collected 
from a series of tests on a full-scale 
Ranger SGV-770 engine show that the 
average temperature of Al-Fin barrels, 
measured at the base of the flange, is 
30°F. lower than the conventional steel- 
finned barrel. Proper corrections were 
made in computing actual flange tem- 
peratures. The hardness of these bar- 
rels is within the standard limit of 29- 
34 Rockwell C. Engine tests have 
shown this hardness will give satisfac- 
tory service as regards wear, particularly 
on the higher powered twelve-cylinder 


engines where this has been an important 
factor. 


The bond currently developed in Al- 

n barrels is greatly improved over 
that accomplished in early experiments. 
Its thickness has been reduced to 0.0005- 
0,00075 in. as compared with a former 
thickness of approximately 0.004 in. 
It now has a tensile strength of approxi- 
mately 6,000 lbs. per sq.in. The ther- 
mal resistivity of the bond has been 
determined at two temperature levels— 
188°F. and 305°F. No effective tem- 
perature drop was indicated through the 
joint. 

The fatgiue strength of AMS 6382 
steel (barrel stock) has been determined 
under three conditions: (1) treated by 
Al-Fin process—54,000 Ibs. per sq.in.; 
(2) treated by Al-Fin process and ma- 
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chined to bare steel beneath the coating 
—71,000 lbs. per sq.in.; (3) standard 
steel samples of normal treatment and 
condition—70,500 lbs. per sq.in. 

Full-scale engine-test experience dem- 
onstrates loss in fatigue strength to be 
less than that indicated by rotating 
beam tests. Aluminum-finned cylinders 
have been tested successfully with de- 
creased wall sections where such sec- 
tions in steel-finned barrels resulted in 
fatigue failure. Therefore, the picture 
with respect to fatigue strength of Al-Fin 
barrels is reported to be considerably 
better than the results of the R. R. 
Moore beam test would indicate. 

The cost of producing Al-Fin cylinder 
barrels for Ranger engines has been 
analyzed in view of current practice. 
It is conservatively estimated that an 
overall saving of approximately 20 per 
cent can be expected over conventional 
steel-finned types. The makers state 
that the use of Al-Fin barrels greatly 
improves the performance of the Ranger 
SGV-770 twelve-cylinder air-cooled in- 
line engine. Fairchild Engine & Air- 
plane Corporation. 


Precision Countersink Cutters 


Precision countersinking cutters are 
now available for use on all types of 
countersinking machines and devices for 
aircraft production and other industries. 
These cutters were originally made for 
Farnham Mill Countersinkers only. 

The cutters are made in a wide range 
of sizes and rivet angles to fit all pro- 
duction requirements: */;-in., !/:in., 
and '3/\-in. body diameter. 
Rivet angles are made for all standard 
rivets and screws. In addition to the 
standard style, the cutters are also made 
in the built-in pilot style. Interchange- 
able pilots in these cutters permit their 
use for several sizes of holes. Special 
cutters to meet unusual production re- 
quirements also are available. Farnham 
Manufacturing Company, Buffalo. 


Air-Spring Landing Gear 


The air-spring strut is a new-type 
landing mechanism using the compres- 
sion of air to absorb the shocks of air- 
plane landings, takeoffs, and taxiing 
runs. The air in this landing mecha- 
nism is confined in a flexible rubberized 
container that operates much like an 
accordion bellows. With the air spring, 
the shock-absorbing properties of a 
pneumatic tire are repeated in the land- 
ing strut. 

To absorb the energy of an airplane’s 
first impact in landing, the air spring 
uses a principle similar to the hydraulic 
principle except that a large volume of 
air at low pressure is used instead of oil 
at high pressure. The design of the air 
spring is claimed to eliminate pressure- 
tight sliding joints, leakage, and _ fric- 
tion troubles, and to reduce weight and 
cost. The landing mechanism can be 
made to fit any airplane. The Firestone 
Tire & Rubber Company. 


Motion Picture About Plastics 


The Formica Story is a five-reel mo- 
tion picture in color presenting graph- 
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ically the development of the lami- 
nated plastics industry. 

The picture gives an early history of 
the development of laminated plastics 
and a brief chronicle of the beginnings of 
Formica. Then follows the filmed story 
in color, accompanied by narration, de- 
picting the process involved in the 
manufacture of laminated plastics for 
industrial, aircraft, and decorative pur- 
poses, together with applications of the 
product and the anticipated new uses 
in the postwar period. The film was 
produced by The Films of Industry, Ine. 
The Formica Insulation Company, Cin- 
cinnati. 


Electrically Conductive Synthetic 
Rubber for Propeller Anti-lce Boots 


Employing synthetic rubber com- 
pounded especially to conduct electri- 
city, new anti-ice “boots” can be installed 
inexpensively on propellers for new air- 
planes and on propellers already in use. 
The boot for each blade of an airplane 
propeller weighs about a pound. Its 
core is a thin sheet of synthetic rubber 
which conducts electricity and which is 
bordered for the entire length of each 
edge by thin wire conductors. 

The ends of each wire protrude from 
the end of the boot nearest the pro- 
peller hub in order to carry electric 
power to heat each boot from a small 
55-volt generator on the hub. On the 
inside of each boot—the portion ce- 
mented to a propeller’s leading edge— 
is a reinforcing layer of fabric arid an- 
other thin layer of synthetic rubber. 
The exterior of each boot is a heavier 
layer of synthetic rubber to provide 
resistance to abrasives. 

The boot can be installed in a short 
time by two men: one to pull the boot 
taut from the initial cementing at the 
hub end of the propeller blade and the 
other to roll and press the boot for its 
entire length until the end of the pro- 
peller’s leading edge is reached. The 
wires connecting the boot with the gen- 
erator in the propeller hub are then 
sheathed with a rubber sleeve to pre- 
vent their being torn or twisted by wind 
pressure. Goodyear Tire & Rubber 
Company. 


‘New Aircraft Switch by Hetherington 


Known as the Type D.S., a new air- 
craft switch, designed to take 18-amp. 
inductive load at 30 volts d.c. at 50,000 
ft. altitude, has been heat tested to 
+170°F. and cold tested to —70°F. 
It is of the double-break type. 

A feature of the new switch is the fact 
that current is not carried on a spring 
member but on silver-to-silver contacts. 
The weight of the new switch is less than 
1 oz. The case is made of 17ST alumi- 
num with a Bakelite thumb button. 
These buttons are furnished in a variety 
of colors for color coding. 

The new switch complements the 
manufacturer’s line of K.S. switches and 
is interchangeable with these switches. 
It carries a heavier load than the K.S. 
switch. Like the K.S. line, the new D.S. 
switches are furnished for a large number 
of applications and come in a variety of 
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case designs. Where required, they are 
furnished with both leads grounded 
when the switch is operated. This is 
particularly desirable for microphone 
work. All switches can be supplied with 
and without solder lugs. Robert Hether- 
ington and Son, Inc., Sharon Hill, Pa. 


Sawdust as an Inexpensive Cleaning 
ompound 


A method of using sawdust as a clean- 
ing compound for removing dirt and oil 
from aircraft parts after magnetic in- 
spection and prior to organic or inorganic 
treatment, is inexpensive and easy to 
instell and operate. By tumbling or 
rolling the part in a dry sawdust bath, 
the excess dirt and oil from magnafluxed 
parts is removed. The sawdust adher- 
ing to the part is blown off easily by a 
sharp blast from an air hose, leaving a 
thin film of oil to protect the part from 
corrosion. 

The action of the sawdust in soaking 
up the excess oil and dirt left by the 
magnafluxing minimizes the amount of 
cleaning required by the usual method 
of dipping, washing, heating, wiping, 
ete., in such solutions as carbon tetra- 
chloride, ethylene dichloride, or hot 
alkaline washes. A reduction in the 
quantity of cleaning material is also ef- 
fected by this process since the excess oil 
residue from continuous dipping and 
washing contaminates the cleaning bath 
and forces frequent renewals of the 
solution. With the sawdust method 
there is a thin film of oil left on the part 
that protects it until final plating or 
painting. Interstate Aircraft and Engi- 
neering Corporation, Los Angeles. 


Kollsman Horsepower Indicator 


The Kollsman Horsepower Indicator 
permits a direct reading of both the net 
horsepower output and the brake mean 
effective pressure from the same dial, 
eliminates numerous calculations of the 
flight engineer with the consequent possi- 
bility of error, and mekes it easy to see 
the direct result of adjustments to the 
controls in their effect on the output of 
the engine. 

The dial is so arranged that the same 

pointer gives the operator a continuous 
indication of b.m.e.p. at all times on the 
inner dial and a reading of b.hp. on the 
outer dial when the correct r.p.m. is set 
on the subdial. 
_ Operating as it does from the hydrau- 
lie-type torque balance units that func- 
tion from the planetary propeller reduc- 
tion gear, such as are now available on all 
large United States radial aircraft en- 
gines, the indicators give the operator 
an indication of net shaft horsepower 
output. 

The indicator is suitable for use with 
any engine equipped with a hydraulic- 
type torque balance unit. Both remote- 
and direct-indicating types have been 
made. Kollsman Instrument Division 
D Company, Elmhurst, 


Mallory Rectostarter 


. The Mallory Rectostarter, available 
in portable and stationary types, is de- 
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The Hetherington Type D.S. switeb. 
This switch, weighing less than 1 oz., is 
designed to carry 18 amp. at 30 volts d.c. 


signed for aircraft-engine starting, as a 
d.c. power source for operating plane 
lights, radio, and instruments while 
grounded, and for testing electronic 
equipment. 

It supplies 12 or 24 volts d.c. with a 
high surge rating for starting. In con- 
tinuous operation it has a rating of 100 
amp. at 24 volts or 200 amp. at 12 volts. 
The unit can also be used for charging 
12- and 24-volt aircraft batteries without 
removing them from the plane. The de- 
vices are available to operate from 208 
230 volts a.c. three-phase circuits or 
460 volts a.c. three-phase circuits. 

A primary tap-changing switch is 
provided to compensate for variations in 
a.c. line voltage and to increase d.c. out- 
put for heavier loads. The portable 
unit is rubber tired and the caster-type 
front wheel has a locking device for 
holding the unit in place when operating. 
P. R. Mallory & Company, Ine., Indian- 
apolis. 


Martin Mariners Converted into 
Transports 

Expansion of the Naval Air Trans- 
port Service has been facilitated by the 
Navy’s conversion program under which 
early-model Martin Mariner PBM-3 
planes are being stripped of unessential 
equipment and rebuilt into transports as 
new Mariners replace them for combat 
work. Headquarters of the PBM-3 
transport conversion program is the Ad- 
vanced Bases Aviation Training Unit at 
Norfolk, Va., which takes the flying 
boats as they come in from the Fleet. 


The Kollsman Horsepower Indicator. 
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The first step in the transformation from 
patrol bomber to transport is the re- 
moval of guns and turrets and their re- 
placement by broad, easily accessible 
cargo hatches. Next, the inside of the 
plane is stripped of oxygen bottles, 
bomb racks, fighting gear, and every 
other fixture that can be eliminated. 
Controls, control surfaces, flaps, and 
leading edges are removed, checked, and 
reinstalled. Engines are overhauled. 
Cowlings and exhaust stacks are thor- 
oughly gone over, and if a damaged 
part can possibly be made serviceable 
by reforming or welding, the work is per- 
formed so that new materials may be 
saved. 

After the airplane has been stripped 
and all working parts have been checked 
and, where necessary, repaired, the en- 
tire airplane is thoroughly cleaned, 
painted, and equipped for its new duties. 
The nature of the equipment installed 
depends primarily on whether the con- 
version is for passenger or cargo trans- 
port. The cargo Mariners are able to 
carry a useful load—crew, fuel, and 
cargo—of ten tons. The Glenn L. Mar- 
tin Company. 


Business-Management Bulletins 


Bulletins recently made available to 
management executives consist of re- 
prints from various trade and technical 
periodicals. Report No. 145, titled 
‘Representative Cost Finding Systems 
in the Plastics Industry,” offers typical 
cost systems,through which the plastics 
industry is enabled to standardize cost- 
ing methods for operation and bidding 
purposes. It contains facts that can be 
applied in other industries. Report No. 
146, “Preventing and Correcting Low 
Power Factor,” concerns the control of 
“wattless” currents that occur in power 
plants and result in low power 
factor. 

It includes a power-factor correction 
chart, 2 device through which the engi- 
neer is provided automatic calculation 
and correction methods for that condi- 
tion. Another feature is a historic ré- 
sumé of electric power developments, 
intended to be of special interest to 
younger engineers. Report No. 147 is 
titled ‘Scientific Selection of Office 
Personnel” and gives information ex- 
pected to be of value to office managers. 
Bulletin No. 11 contains a list of 49 re- 
ports, including those listed above, on 
many other phases of business manage- 
ment. The George 8S. May Business 
Foundation, Chicago. 


Metro Positioner 


The Metro Ball and Socket Positioner 
is designed to hold or mount work rigidly 
for checking, milling, drilling, shaping, 
boring, welding, and pattern making. 
A vice or other special tool can be 
mounted on the positioner. 

To use the positioner, it is necessary 
only to loosen the thumb screw, place the 
plate at the desired angle, and lock it. 
A single-purpose vice with 51/,-in. open- 
ing jaws for holding airplane cylinder 
heads is built on similar principles. 
Metro-Vice Company, Detroit. 
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..- but our job is to keep them cool 


They’re tough customers — these 
combat planes — but they would 
be rendered ineffectual if heat got 
out of control. It is Harrison’s 
assignment to safeguard against 
this by maintaining proper oper- 
ating temperatures. 


In designing temperature control 


products for service in military 


aircraft, Harrison has stressed 
compactness, light weight and de- 
pendability. 

It is these characteristics that 
enable Harrison aircraft products 
to meet the severe performance 
requirements of the Army and 
Navy Air Forces. 


Victory Calls For More War Bonds 


HARRISON RADIATOR DIVISION OF GENERAL MOTORS 
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bination Knockout Pad and 
Die 


An improved method for marking 

rt numbers on deep-drawn steel and 
other parts at no additional cost makes 
yse of engraved knockout pads. The 
necessary figures and numbers are en- 

aved on the upper surface of the pad 
itself, making the one piece a combina- 
tion of knockout pad and marking die. 
When in use the knockout pad is backed 
by springs. It numbers the bottom 
portion of the stamping during the actual 
drawing process and then lifts the 
finished plate out of the die after the 
male half of the forming die has been 
withdrawn. The incorporation of a 
stamping device with a knockout pad in 
this manner makes possible the auto- 
matic marking of parts and also elimi- 
nates possible errors from this operation. 
New Method Steel Stamps, Inc., Detroit. 


Potter Disconnecting Device 


The Potter Disconnect is designed to 
separate any control rod, tube, or cable 
simply by depressing a spring with an 
integral knurled sleeve. The control 
may be connected by placing the two 
ends of the “disconnect” together and 
permitting a coil of beryllium-copper to 
spring back into place. 

Available in °/;-, '/:-, or */4-in. sizes, 
and with any kind of end fitting—male 
or female threads, universal joints, or 
straight shanks—the device is adaptable 
to all types of engine controls, aileron or 
wing-flap controls, tab controls, battery 
terminals, flexible drives, flight-control 
cables, or any other part frequently dis- 
connected. It consists of two short 
Monel-metal rods joined by a serrated 
lap joint and held rigidly in place by a 
spring around the outside diameter of 
the two pieces. One end of the spring is 
attached to one of the two rod parts; 
the other end is brazed into a short 
knurled sleeve. This spring holds the 
two parts together much the same as a 
cable-grip, acting as a wire wrapping 
while in place. There is no backlash in 
tension, compression, or torsion. Since 
only a light spring loading is required, 
the knurled sleeve can be moved with 
fingertip pressure, eliminating the need 
lor any tools. Otto Aviation Corpora- 
tion, Bloomfield, N.J. 


“World Air Currency” for Wartime 


Air Travelers 

The first system of a “world air cur- 
rency”—Clipper Air Cheques—accept- 
able in 63 countries and colonies, has 
been developed for wartime travelers 
flying to all parts of the world. The new 
flying money” is intended to overcome 
the war-lmposed restrictions on the 
carrying of currency between countries 
and, at the same time, to provide a 
medium readily convertible into money 
lor local needs during the in-transit 
stops. Although adapted particularly 
to the specialized requirements of the 
international wartime traveler, the 
Clipper Air Cheques are also designed to 
meet the needs of public transportation 
by air envisioned for world-wide travel 
iu the future. 


FROM THE INDUSTRY 


Arrangements have been or soon will 
be completed for issuing and cashing the 
Clipper Air Cheques at more than 750 
offices and agencies throughout the 
world, located in major terminals and at 
way stations along more than 100,000 
miles of international air routes. 
Through offices of the Pan American 
Airways System, including Pan Ameri- 
can-Grace Airways, and agencies asso- 
ciated with Pan American, Clipper Air 
Cheques will be acceptable in every 
country and at practically every station 
where wartime transports fly today. 

The “flying money” will be issued and 
sold in books of $50 value at offices of 
the Pan American Airways System and 
all authorized agencies. A book of 
Clipper Air Cheques contains 18 checks, 
eight of them with a face value of $5.00 
and the remaining 10 with a value of 
$1.00 each. The Clipper Air Cheques, 
somewhat smaller than the ordinary 
bank note, are bound together in a book- 
let, on the inside covers of which are 
printed instructions regarding their use. 
When obtained the book is signed once 
only by the purchaser, on the inside 
cover, and thus validated. To cash a 
Clipper Air Cheque the owner simply 
signs the note, as he would an ordinary 
bank check, at the time it is to be used. 
Because of the convenience of using 
them, it is anticipated that Clipper Air 
Cheques will rapidly become a popular 
“money medium”’ for air travel outside 
of the United States. Pan American 
Airways. 


Timesaving Instrument Procedure 


By suggesting that the two aluminum 
plates enclosing a hairspring in the 
tachometer mechanism be undercut, a 


An engine part and a plastic protective 
shield developed by Pratt & Whitney 
Aircraft, placed side by side, illustrate the 
small space taken up by the shield. 
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leadman in the electrical accessory sec- 
tion of the instrument shop of Pan 
American Airways transatlantic base at 
La Guardia Field reduced the number of 
removals of this particular instrument 
from the engineer’s stations in Boeing 
314A airplanes by 58 in 1943. The sug- 
gestion eliminated mechanical irregulari- 
ties in the instrument to such a degree 
that the accurate calibration now 
achieved has made possible the removal 
of correction cards for all aircraft of that 
type. 

Because of the slanted position of the 
engineer’s instrument panel, the bronze 
spring did not float clear, but rode 
against the aluminum plates in the non- 
airtight container, setting up a corrosion 
that created a “stickiness” or erratic 
functioning of the tachometer. By 
undercutting the plates on a lathe the 
surfaces remained clear up to the point 
where the angle of slant was 45°. 

A tachometer overhaul in the instru- 
ment shop takes 5 hours, so this sug- 
gestion not only provides improved per- 
formance but also saves time in mainte- 
nance. As established under the pro- 
cedure of the employees’ suggestion proj- 
ect, this idea was put into practice 
and then passed upon by the shop chief, 
chief inspector, and members of the 
engineering staff. Pan American Air- 
ways. 


Protection of Engine Parts 


Covers made from a laminated acetate 
plastic rejected by the Army as below 
specification for bomber use are being 
used to protect engine parts from nicks 
and scratches at the plant of an aircraft- 
engine manufacturer. 

The first part to receive the benefit of 
such a protector was a clutch drive- 
shaft. Machined with splines on two of 
its twelve diameters, with two threaded 
sections and four micro-finished surfaces, 
this shaft was extremely susceptible to 
damage while in process of manufacture. 
A study of various methods of protection 
led to the development of the new plastic 
container, which is fitted after the heat- 
treat and finish-grind operations and 
guards the part as it progresses toward 
finished inspection. 

The cover is produced in two sections, 
each molded to conform closely to the 
various diameters of the shaft and inter- 
locking over the largest diameter. The 
ends extend far enough beyond the piece 
to protect it and are open to avoid con- 
densation and consequent corrosion. It 
is stated that the service life of the cover 
has not been determined as, so far, none 
has been worn out, and that the regular 
use of the covers on this one item has re- 
duced the number of scrapped shafts, 
saved many man-hours of labor in re- 
work, and kept the flow of critical parts 
uninterrupted. Despite the relative 
weight of the shaft and the lightness of 
the plastic protector, it has been found 
that the unit may be dropped from 
bench level to the factory floor without 
damaging either the part or the cover. 
Pratt & Whitney Aircraft Division of 
United Aircraft Corporation, East Hart- 
ford, Conn, 
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with 
RHEOSTATS 


Once the grim business of war is concluded, you 
can count on IRC to deliver vast quantities of 
resistance devices of a// types. Then, too, IR C's 
nation-wide network of Distributors will be 
prepared to render prompt service in supplying 
resistor requirements. 

Built to surpass rigid Army-Navy ‘‘specs,”’ 
IRC Resistors will offer greater values than 
ever because of modern mass production methods 
and greatly increased plant capacity. 


INQUIRIES INVITED 


It’s none too soon for manufacturers of electronic 
equipment to survey their immediate post-war 
resistor needs. If you anticipate design or engi- 
neering problems involving resistances, 
we may be able to help in their solu- 
tion. Feel free to call upon us and 

be assured your confidence will be 
respected. 


/ 
. 


QUALITY FEATURES OF IRC RHEOSTATS 


1. All metal shatter and vibration-proof con- 
struction. 


2. Design provides almost 50% less temperature 
rise than other types for equal wattage rating 
and size. 


3. Aluminum construction provides light weight. 


4. Uniform spacing and tight winding of resist- 
ance element. 


5. Enclosed construction as protection against 


cynit FOR PEp top dust, dirt and damage to the moving parts. 


% 6. Clock spring between central 
terminal and slide eliminates one 
wiping contact and spring. 
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Now is the time to think 
about Molybdenum... 


Taylor and White’s great discovery which made 
possible high speed cutting was the greatest single 
development to help make mass production pos- 
sible. The steel developed, commonly known as 
18-4-1, served industry faithfully for over thirty 
years without a serious competitor. 

In the early 1930's the first molybdenum high 
speed steels were used on a substantial commer- 
cial basis and, before the Second World War, 
about 25% of all tungsten high speed steels had 
already been replaced by molybdenum high speed. 
steels on merit. This steady progress of logical 
replacement of the tungsten steels was interrupted 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


by the war because of the tungsten shortage, when 
many industrial plants were forced to a sudden 
change to molybdenum steels. 

Because of the stress of war production many 
concerns have never had an opportunity to 
satisfy themselves thoroughly as to the com- 
parative merits of the molybdenum high speed 
steels. For those, in this category, who are in- 
clined to return to the tungsten steels, we sug- 
gest a serious consideration of the following 
facts—molybdenum high speed steels perform 
as well as, or better than, tungsten steels—and 
they cost less. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED eo 
FERROMOLYBDENUMe”CALCIUM MOLYBDATE” 
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WHAT MAKES A BOMB OR SHELL EXPLODE 
—-AT THE RIGHT INSTANT? 


When a bomb or shell explodes is 
just as important as where. Some 
are designed to explode before con- 
tact with the target, and some on 
contact. This “‘intelligence’’ de- 
pends upon a little precision device 
called a fuze. If for any reason the 
fuze doesn’t function with split sec- 
ond timing, the shell or bomb has 
either been a failure or accomplishes 
greatly lessened destruction. 


It is because of the unfailing ac- 
curacy of this device that the number 
of “duds” dropped by our flyers and 
fired by our gunners is practically 
negligible. 

Pollak has made over 20 million 
fuzes for the Army and the Navy. 
So well have we done our job that 


POLLAK MANUFACTURING COMPANY - ARLINGTON, NEW JERSEY 


DEVELOPING + DESIGNING - 


AERONAUTICAL 


FABRICATING 


the Pollak Manufacturing Company 
has been awarded the Army-Navy 
“E” and four stars. 

Our big job now is to continue 
to turn out this and other vital war 
equipment for the Armed Services, 
but when peace is declared we will 
again develop and produce parts and 
complete products for other manu- 
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POLLAK 
PRECISION 
PRODUCTS 


STAMPING SPINNING 


WELDING 
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facturers and sales organizations. 
Even now, you are probably plan 
ning for peacetime manufacture, so [ 
we suggest that you consider Pollak f 
and its large, modern equipped plant 
manned with over 4,000 well trained 
workers to help you with your 
product development and manufac- 
turing job. Call us in to your peace 
time manufacturing conference now. 
Our executives and engineers have 
much to offer in valuable experience 
and knowledge that can be helpful 
to you. We will be glad to meet with 
you at your convenience. 

Five Army-Navy “E’ 
awards —the Flag and 
Four Stars —each of 
which symbolizes 
months of Exacting 
Service to our Armed 


Forces, have bees 
awarded to Pollak. 


MACHINE WORK 


FINISHING 
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Spun Acetate Grommets 


Spun acetate grommets for use in air- 
craft hydraulic controls and for other 
purposes are manufactured of acetate 
film, spirally wound and laminated for 
strength. They are planned to provide 
exceptional insulating properties com- 
bined with the nonshatterable tough- 
ness of the material. Light weight, re- 
sistance to oil, moisture, and climatic 
conditions are also claimed as advan- 
tages. 

A main feature is ease of assembly, 
made possible by the method of manu- 
facture. Grommets are supplied with 
one end spun, inserted in place, and sub- 
sequently spun over on standard drill- 
press equipment with special tools sup- 
plied by the maker. 

The heat of the spinning operation 
shrinks the thermoplastic material so 
that a tight-fitting, tough, permanent 
insulation results. Special spinning 
tools and methods are designed for in- 
accessible places. Precision Paper Tube 
Company, Chicago. 


Embedded-Type Thermocouples 


The insertion-type cylinder-head ther- 
mocouple is intended for insertion into 
a strategically located well, for measur- 
ing cylinder-head temperatures. Its 
purpose is to ascertain any local condi- 
tion of overheating from poor airflow, a 
local lean mixture resulting from poor 
distribution, or other causes. The 
quick-disconnect bayonet unit has been 
released royalty free to the aviation in- 
dustry. 

The thermocouples are available 
as individual units or any number 
woven as an integral part of a harness 
for a compact and simplified multicyl- 
inder installation. The Revere Com- 
pany, Wallingford, Conn. 


Aircraft Hose-Clamp Torque Wrench 


Operating on the same principle of 
spring bar deflection as the recently an- 
nounced aircraft tubing torque wrench, 
an aircraft hose-clamp torque wrench 
is being marketed under the trade name 
of Livermont Torq-Stop Wrench. Un- 
less otherwise specified, the hose-clamp 
model is preset to give a signal when 
hose clamps are tightened to their recom- 
mended torque of 25 in.lbs. and it is 
claimed that they will not vary more 
than 2 per cent plus or minus. Higher 
or lower torque settings are available 
according to the user’s specifica- 
tions. 

The wrench gives a signal when the 
proper torque is reached by means of an 
audible high-pitched click, and at the 
same time a small plunger taps the op- 
erator’shand. Both these signals elimi- 
nate the necessity for visual attention 
and make the operation efficient in dark 
oF Noisy areas, inside a wing or hull, or 
on the ramp with the engines running. 

he hose-clamp model is so designed 
that it can be used to tighten the high- 
Pressure caps on landing-gear shock 
Struts and pressure accumulators re- 


quiri 
Wiring approximately the same inch- 


FROM THE INDUSTRY 


The Sheffield torsiometer for measuring 
precisely the torsion of small spiral springs 
used in instruments. 


pounds torque. 
Angeles. 


Richmont, Inec., Los 


Torsiometer for Measuring Torsion of 
Instrument Springs 


The Sheffield torsiometer was de- 
veloped through collaboration of the 
manufacturers with the Manross Di- 
vision of the Associated Spring Corpora- 
tion and the makers of Gruen watches. 
It is a comparator that provides a means 
for measuring precisely the torsion of 
small spiral springs. A direct reading of 
the torsion measurement of the spring 
can be made in millimeter-grams on a 
graduated Manross scale. This permits 
the identifying and classifying of springs 
as to torsion before assembling in instru- 
ments. 

The torsiometer will accommodate 
springs up to 27/; in. in diameter with a 
maximum torsion measurement of 49.5 
millimeter-grams. This is sufficient ca- 
pacity to cover practically the complete 
range of springs used in most instru- 
ments. The inner end of the spiral 
spring to be checked is attached to the 
center post. The outer end is grasped 
by the suspended tweezers. The outer 
marker is set at 120 on the scale, which 
represents the zero point. The dial is 
then turned one complete revolu- 
tion. 

The point at which the indicator rests 
on the scale represents the torsion classi- 
fication of the spring. The operation is 
performed quickly and simply, requiring 
no skill or training. The indicator 
spindle rides on a jewel bearing and has 
a resistance of nearly zero. The pointer 
is made of nonmagnetic material and 


The Tinnerman “Hi-Stress” Speed Nut. 
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the pointer assembly is statically bal- 
anced. The Sheffield Corporation, Day- 
ton, O. 


Three-Piece Carboloy Cemented 
Carbide Cutting Tool Assembly 


Conservation of materials and ma- 
chine hours has been effected by a 
method of making offset-type Carboloy 
cemented carbide tools. In making the 
ordinary offset tool, the usual practice 
is to make the tool in two pieces—the 
tip and the shank. To make the offset 
it is necessary to mill off the side of the 
steel shank. Such tools are now fabri- 
cated from three separate pieces—a 
head, a shank, and the Carboloy ce- 
mented carbide tip. Both head and 
shank are of cast Meehanite for all types 
*, in. or larger. Used standard tool 
shanks are also salvaged for this pur- 
pose when practical. 

The head is cast in such a shape that 
it is ready to receive the tip. This 
eliminates milling to produce the offset, 
saving both machine hours and mate- 
rial, and also reduces the amount of 
machining necessary to provide a re- 
cess in the shank for the insertion of the 
carbide tip. The Carboloy tip can be 
placed on either the right or the left side 
of the head. In this way the same heads 
can be used for either right- or left-hand 
offsets. 

To braze the various sections of the 
shank, the cemented carbide cutting 
tip, ete., the parts are assembled and 
clamped in a vise. The brazing opera- 
tion is then performed, using a torch. 
Brazing of carbide tips is not difficult 
and requires only the provision of the 
simple brazing equipment available in 
most shops. Material is conserved be- 
cause it is possible to use the same shank 
over and<over again. When the tool 


‘has beeoéme worn out or obsolete the 


old head can be removed and another 
head and tip brazed into the same shank. 
Head removal is accomplished by clamp- 
ing the tool in a vise and heating with a 
torch for a minute or so until the head 
drops off. Thompson Aircraft Products 
Company, Euclid, O. 


Speed Nut 


The “‘Hi-Stress” Speed Nut, conform- 
ing to A.A.F. specification No. 25531, is 
reported to have been approved by the 
Army Air Forces. This new nut is a 
lighter weight, one-piece integral unit 
with an unusually low installation torque 
that is intended to allow speedier 
insertion of screws and bolts. It is inter- 
changeable with nut plate AN362 for 
high-temperature applications in all 
structures. Another feature claimed for 
this new nut is that it retains its self- 
locking torque even after many removals 
under service conditions. It is identi- 
fied by No. A6103H-1032. Tinnerman 
Products, Inc., Cleveland. 


Aircraft Ignition Conduit and Clip 
Sizing Sleeve 


Aerocon is a new shielding conduit 
shielding 


having superior electrical 
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TOMATIC ELECTRIC SALES CORPORATION 
1033 West Van Buren Street ¢ Chicago 7, Ill. 


VERY ELECTRICAL CONTROL 


work Pol Corrosion} 


In Automatic Electric's chemical 


laboratory, before any materials are accepted for use in relays, they are 
carefully tested for the presence of sulphur, bromine, chlorine, or othe — 


elements that might cause corrosion, affect 


insulation or give rise to other troubles 


N THE selection of materials and fin 
Wishes for use in Automatic Electric 
relays, performance and durability ar 
given first consideration. The aim of th 
designers is to produce an apparatus tha 
will resist all corrosive influences 
throughout long years of tough service 
—even when this means foregoing the 
bright, shiny appearance which is 9 
attractive at first. Every factor in the de. 
sign of Automatic Electric relays is given 
similar attention—resulting in a unique 
fund of design data and experience. This 
background is the reason why Automatic 
Electric relays serve so dependably unde: 
tough conditions. 

You can make this experience work 
for you—by calling in the Automatic 
Electric field engineer. His job is to heh 
you select the apparatus that will bes 
meet your need. Call him in next tim 
you are faced with an electrical conttd 
problem. Write for Catalog 4071. 


In Canada: Automatic Elect 


(Canada) Limited, Tore 
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qualities, in addition to being designed 
to withstand aircraft-engine vibration. 
It is reported that the conduit has been 
proved in actual flight tests and that 
ignition harnesses equipped with Aero- 
con have remained pressure-tight after 
500 flight hours. 

A new flexible clip sizing sleeve is 
recommended by the makers for use on 
ignition conduits. Heat-treated to a 
spring temper, this sizing sleeve may be 
relocated at any position on the conduit 
by twisting the ends and moving to a 
new position. Titeflex, Inc., Newark, 
NJ. 


Plastic Fireproof Upholstery 


New plastic fireproof upholstery is 
claimed to be nonsmoldering, gasoline- 
and oil-resistant, and durable under wide 
temperature ranges. It is being used as 
turret lining and seat covering in bomber 
and fighter planes, and after the war is 
intended to provide a fireproof uphol- 
stery for use in civilian airplanes, pas- 
senger ships, busses, and other applica- 
tions. 


Before the fireproof upholstery was 
offered to the Navy Bureau of Ships, 
the maker submitted the material to 
many rigid tests. In the fire test the 
material was suspended for 12 see. in the 
flame of a Bunsen gas burner. After 
removal, it burned less than 2 sec. To 
prove its resistance to high temperature 
it was exposed for 3 hours at 180°F. 
without becoming soft and tacky. To 
prove its resistance to low temperature it 
was subjected to a temperature of 
-40°F. without cracking when sharply 
creased. 

After exposure to oil for 1 hour and 
to gasoline for 1 min. it showed no 
permeation of the fluid or other ill 
effect. 


In a flexibility test it was subjected to 
2,000 double flexes in a Navy flexing 
machine and flexed in alternate direc- 
tions at a speed of 86 flexes per min. 
without showing any signs of cracking or 
separation of the coating from the base 
fabric. Other exacting tests were im- 
posed to prove its durability, toughness 
of coating, abrasive resistance, aging 
qualities, and resistance to salt water 
and perspiration oils. United States 
Rubber Company. 


Snap-Gauge Stand 


A stand for inspectors, which will se- 
curely support a roll-thread snap gauge 
an easy working position, has been 
developed. These inspection stands are 
made in two types. Model GSC, which 
is 4'/2 in. long, 3 in. wide, 3!/, in. high, 
and weighs 2 lbs., is made to handle the 
Vard OC, Vard John-sons Roll, and VC 
Snap Gauges used for checking number- 
Series threads. Model GBA is 65/, in. 


long, 31/, in. wide, 3'/> in. high, and 
Weighs 5 lbs. This model handles Vard 
type OA, OB, Vard John-sons Roll, VE, 
and VF snap gauges used for checking 
threaded 
4 in, 


parts in diameters up to 


FROM THE INDUSTRY 


Vard Gauge Stand. 


The gauges are retained by an Allen 
head socket screw and, in the larger 
GAS model, by an additional bearing 
plate that engages the wide machine 
pads on the snap gauge frame. The 
stands enable the inspector to use both 
hands during checking operations. 
Vard Inc., Pasadena, Calif. 


Quick-Attachable Hose-End Fitting 


Designed for medium pressure (three- 
braid) and medium-high pressure 
(single-wire) hose lines, a reusable hose- 
end fitting for aircraft hydraulic instal- 
lations lends itself to a wide variety of 
applications because of the ease with 
which it can be installed, retightened 
on original assemblies, or reused with 
new hose. The new fitting requires no 
special tools for assembly or disas- 
sembly, only two wrenches (or a wrench 
and a vise) being required to do the 
work. The reusable feature of the Q-A 
fitting simplifies the spare parts prob- 
lem. 


Its feature of retightenability is at- 
tributed to a new approach in the de- 
sign. Because of the cold-flow charac- 
teristics of the low-temperature hose 
material required for high-altitude 
flight, it is difficult to maintain a per- 
manent seal. Leakage may develop 
with time, since the tube material tends 
to flow from between the gripping sur- 
faces of the fitting. Such seepage is ac- 
celerated with the higher pressures car- 
ried and the amount of flexing under- 
gone by the hose assemblies in opera- 
tion. 


Frequent checkups and replacements 
have been needed to counteract such 
leakage. The expanded collet gripping 
surfaces of the new fitting, however, 
make it possible for the fitting to be fur- 
ther tightened after initial installation, 
so that the slack developing from cold 
flow may be taken up from time to time. 
It: is stated that with the Q-A fitting at 
least one replacement may be omitted, 
doubling the useful life per installa- 
tion. 


The problem of cold-flow leakage is 
even more acute in bullet-sealing oil 
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hose. 
sizes and the additional bulk of the 
bullet-seal material, the original grip- 
ping problem is in itself much more 


Here, because of the larger hose 


difficult. And as it is the function of 
the bullet-seal lining to absorb oil from 
the line and become spongy so as to 
seal punctures rapidly, the problem 
grows more serious after installation and 
the original grasp progressively deteri- 
orates as the hose lining becomes more 
spongy. In this application the 
threaded collet feature of the new fitting 
provides that the grasp may be taken 
up after installation until the absorp- 
tion of oil by the lining is complete, at 
which time the seal is stabilized. The 
Weatherhead Company, Cleveland. 


Bottled Miniature Clouds Test 


Insulation 


Confined in a glass flask not much 
larger than a milk bottle, miniature 
clouds and the snowflakes that fall from 
them are “manufactured” to test the 
effectiveness of insulation for aircraft 
power systems. With this “bottled” 
weather, engineers determined how cli- 
matic conditions and air pressures at 
altitudes up to 12 miles affect air gaps 
between uninsulated parts of a plane’s 
electrical system, such as_ terminals, 
earbon-brush holders for aircraft 
generators, and the contacts. of 
switches. 

A thick cloud can be created in a few 
seconds by pouring liquid air into warm 
water. The liquid air evaporates so 
rapidly that it carries with it small drops 
of the water, which form a dense cloud. 
Then the cloud is blown into the glass 
test chamber through a tube. When 
the test chamber is cooled below the 
freezing point snow crystals form in the 
miniature cloud and drop onto the insu- 
lation-testing apparatus in the bottom 
of the flask. 


To test eleven different types of in- 
sulation in the weather bottle, two 
1/-in. squares of brass sheet were fas- 
tened to a larger slice of the insulating 
material. Between the brass squares 
was left a fraction-of-an-inch space and 
to each brass square was attached a 
wire carrying an electric current. Then 
the test piece was placed in the flask and 
the flask closed, with the wires coming 
out through airtight seals. Pumping 
air out of the sealed flask simulated the 
low air pressures found at high altitudes. 
The sub-zero temperatures of the strato- 
sphere were duplicated by surrounding 
the flask with a mixture of dry ice and 
alcohol. 


Each specimen was tested at various 
altitudes and temperatures with dry air 
in the flask and then with clouds or 
snow. Voltmeters connected to the 
wiring circuit in the flask measured the 
voltage at which the current arced over 
the insulation from one piece of brass to 
the other. Air gaps between uninsu- 
lated parts were tested by placing two 
small brass rods in the flask so their tips 
were a short distance apart. Westing- 


house Electric & Manufacturing Com- 
pany. 
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Compute 


FUSE 


20 AMPS. 
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LITTELFUSE 


han ORDINARY FUSE 


with markings. 


and temperatures. 


No reinforcement. 
section of circuit. 


all directions. 


tion or expansion. 
to breaking. 


ORDINARY FUSE » 


Metal cap forced, tapped, or cemented 
to tube. Caps easily loosened and lost 


Fusible element simple plane soldered 
to caps. Easily affected by vibration 


precisely determinable. 
polarized—responsive to vibration from 


4 Ordinary fuse element mechanically 
5 Unprotected against slightest contrac- 


Just a weakened 
Blowing time not 


Easily crystallized 


LITTELFUSE \ 


LITTELFUSE LOCKED CAP ASSEMBLY— 
(Pat. No. 1922642) Tube ends formed 
to make secure cap-lock. No cement 
used. Caps with markings saved. 


Element twisted to 90°. Efficient pro- 
tection against severe shock. Depend- 
able in hardest use. 


Element further strengthened by 
**wings’’ or “‘ears'’. Strength another 
insurance of precision performance. 


Mechanical Depolarization. Littelfuse 
element unresponsive to shock and vi- 
bration from any direction. 


Non-Crystallizing factor. Spring-form- 
ing at end of element takes up expan- 
sion and contraction. 


Engineered FOR TODAY’S CIRCUIT PROTECTION 


Extraordinary and exacting factors of _ is most important. Investigate yours. 
fuse strength, security and precision All the specialized resources of 
are now imperative in ever-widening  Littelfuse’s two plants, engineering 
fields of new and improved electrical design, and construction are employed 


products. Irreplaceable equipment to meet and anticipate unprecedented 


must be conserved. Circuit protection requirements. 


Whatever your problems in circuit protection 


equipment, Littelfuse will be glad to help. 


\INCORPORATED 


4757 RAVENSWOOD AVE. 


CHICAGO 40, ILL 


260 Ong St. El Monte, Californie 
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ar 


QO LONGER is the use of 
silver as a raw material con- 


fined largely to the coinage mints 


and manufacturing jewelers. Silver 
has its War patterns, too—and you 
will find them hard at work, prin- 
cipally in airplane engine bearings. 
“Precious metal” is an understate- 
ment in describing silver’s value 


in aviation engine performance. 


Two short years ago, silver was a 
negligible factor in aviation manu- 
facture. But when War stresses and 
demands created problems that other 
metals could not solve, silver stepped 
into the breach. 


Through techniques such as the 
Mallosil Process developed by Mallory, 
new methods of bonding silver with 
base metals have increased reliable 
engine performance tremendously. 
The Mallosil* Process permits large 
scale production of precision Mallory 


atterns In Silver 


Bearings to give longer wear and to 
meet the brutal stresses and strains 
that fighter and bomber engines must 
undergo on every flight. 


Today, approaching 25% of the 
World’s silver output goes into the 
engine bearings that insure the war- 
plane’s incredible records. Almost 
every high output warplane engine 
relies on silver bearings for all engine, 
reduction gear and supercharger 
bearings. 


Mallory has pioneered the new silver- 
izing methods so well that makers of 
warplane and other heavy duty bear- 
ings now depend on Mallory as a 
reliable source for precision produc- 
tion. Mallory facilities, expanded over 
and over again to meet military avia- 
tion needs, are recognized as the most 
advanced in the new techniques which 


MALLORY 


have raised aircraft engine perform- 
ance to so much higher levels. 


Commercial aviation will benefit from 
this War development. But the scope 
of silverized bearings does not stop 
with aviation. In plant and factory, on 
the road—wherever precision §bear- 
ings are essential for improved engine 
performance, Mallory Bearings have 
much to offer to the plans of 


design engineers. 


War production occupies our 
stage today. But we are looking 
to the future and will be glad 
to discuss bearing problems 
and applications for peacetime 
designs. Get in touch with us. 


P.R. MALLORY & CO., Inc. 


INDIANAPOLIS 6 INDIANA 


SERVES THE AERONAUTICAL, AUTOMOTIVE, ELEC - 
TRICAL, GEOPHYSICAL, RADIO AND INDUSTRIAL 
FIELDS WITH ... RESISTANCE WELDING ELECTRODES 
NON-FERROUS ALLOYS, POWDER METALLURGY AND BI-METALS... ELECTRICAL CONTACTS, 


. .. THE MALLOSIL* PROCESS—BEARINGS . . . SPECIALIZED PRECISION ELECTRONIC PRODUCTS 


Reg. U.S. Pat. Off. 
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Every plane off the assembly line is another plank in the 


platform for peace. More planes now to hasten the hour of 
victory. More planes then to guard the peace and fly the commerce. 
America surges into the era of flight with many new names 
carrying the flag. ROHR is one of them... a name which 
means long lines of sleek motors assembling into 
completed power plants ‘28 thousands of men and women 
Production Fighters, trained in special skills to speed giant 
Liberators and fleet Lightnings into the blue... an engi- 
neering skill that has reduced intricate tasks of bomber 
and fighter production to save thousands of 


man hours. Rohr works now for victory and 


Make war bonds your 
platform for future security 


nothing else, but stands ready to play a 


full part in the winning of the peace. 


HELPING TO WRITE THE STORY OF TOMORROW CHULA VISTA, CALIFORNIA 
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On March 4 a dinner was given in 
Washington in honor of Dr. William 
Frederick Durand, an Honorary Fellow 
of the Institute. It was in celebration of 
his eighty-fifth birthday, which was on 


Sunday, March 5. About 40 friends, 
who represented organizations with 
which Dr. Durand has been identified, 
attended. 

Dr. Frank B. Jewett, President of the 
National Academy of Sciences, was 
toastmaster. 

Addresses of appreciation were made 
by the following: for the Navy, Rear 
Adm. J. J. Furer; for the A.S.M.E., 
William H. Batt; for the Army, Col. 
C. E. Davies; for Massachusetts In- 
stitute of Technology, Dr. Karl T. 
Compton; for the N.A.C.A. and the 
LAS., Dr. J. C. Hunsaker; for the 
Office of Scientific Research and De- 


velopment, Dr. Vannevar Bush; for - 


Cornell University, Prof. F. D. Ellen- 
wood; for Stanford University, Dr. 
C.V. Taylor; for Sigma Xi, Dr. George 
A. Baitsell; for the National Research 
Council, Dr. Ross G. Harrison. All 
brought greetings to Dr. Durand, the 
dean of the engineering profession. The 
speakers told of the contributions of the 
guest of honor to many fields of engi- 
neering. Dr. Bush read the follow- 
ing editorial from The New York 
Times. 

“A group of men distinguished in the 
many diversified fields in which he him- 
self has so long been a leader plan to 
pay tribute tonight to Dr. William 
Frederick Durand on the eve of his 
eighty-fifth birthday. They will mark 
the occasion with the W. F. Durand 
Annivei sary Volume of papers selected 
from among those which Dr. Durand 
has presented before learned societies 
in the fields of naval architecture and 
marine engineering, mechanical engi- 
heering, civil engineering, and sero- 
nautics. This Connecticut Yankee has 
contributed notable advances in each of 
the fields in which he has so long been 
active, and in others besides. One of 
his many activities has been that of edi- 
tor in chief of a series of twenty mono- 
graphs, of international authorship and 
fundamental importance, on aerody- 
namic theory. 

“Dr. Durand has received many hon- 
ors in his time. None is likely to please 


him more than this small gathering of 
his close friends and associates. In the 
foreword to the anniversary volume of 
his papers Dr. Frank B. Jewett describes 
the capstone of his career of service as 
one “compounded of the respect, ad- 


Lnstitute News 


Honoring Dr. W. F. Durand 


miration, esteem and, above all, the 
love of his associates.’ ” 

Dr. Hunsaker, on behalf of the Insti- 
tute, presented Dr. Durand with an old 
French medallion suitably inscribed. 


A commemorative volume containing 
a few of the general papers written by 
Dr. Durand was presented to him. 
It is reviewed on page 121 in this 
issue. 


ANT! 


The inscribed medallion presented to Dr. Durand. 
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PRECISION PAYS OFF IN PERFORMANCE 


More than 50,000 Allison liquid-cooled aircraft engines have 
gone to the United Nations fighting forces. * Into each 

of these engines have gone the precision and skill 

amassed by Allison and General Motors 

during the past quarter of a cen- 

tury. * [herein lies 

the secret of the 

power of Allison 

engines and their reliable 

performance in every 


major engagement 


of our Army 


Air Forces. 


tute 
Presid 


N.A.C 


POWERED BY 

ALLISON: 

P-38— Lightning 

P-39— Airacobra 

P-40—Warhawk 
A-36 and P-51— Mustang clippi 


LIQUID=COOLED AIRCRAFT ENGINES 


| 
KEEP AMERICA STRONG | ion 


BUY WAR BONDS DIVISION OF 


Every Sunday Afternoon—GENERAL MOTORS SYMPHONY OF THE AIR—NBC Network FF 
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Dr. William F. Durand, Honorary Fellow of the I.A.S. (center), Sir Richard Fairey, 
Honorary Fellow of the I.A.S. (right), and Dr. Frank B. Jewett, President, National 
Academy of Sciences, at a dinner in honor of Dr. Durand on his eighty-fifth birthday. 


Other guests who attended were: 
Adm. E. J. King, Rear Adm. E.S. Land, 
Capt. Lybrand P. Smith, U.S.N.; Dr. 
H. N. Davis, President, Stevens Insti- 
tute of Technology; Robert Gates, 
President, A.S.M.E.; Dr. G. W. Lewis, 
N.A.C.A.; J. F. Victory, N.A.C.A.; Dr. 
Lyman J. Briggs, Director, National 
Bureau of Standards; Dr. C. G. Abbot, 
Secretary, Smithsonian Institution; 
Lester D. Gardner, I.A.S.; Rear Adm. 
E. M. Pace, U.S.N.; G. C. Loening, 
W.P.B.; Sir Richard Fairey, Director 
General, British Air Commission; F. 
W. Reichelderfer, Chief, U.S. Weather 
Bureau; E. P. Warner, Vice-Chairman, 
C.A.B; Dr. O. E. Buckley, President, 
Bell Telephone Laboratories; Dr. Hugh 
L. Dryden, National Bureau of Stand- 
ards, 


Gifts to the Aeronautical 
Archives 


James C. Willson gave a collection of 
clippings on ‘Transcontinental Air 
Transport, Inc., adding to the source 
material on American air transport for 
the years 1929 and 1930. Charles M. 
Kendrick gave photographs and clip- 
pings from the files of Charles M. Manly, 
who built the engine used in Dr. 
Samuel Pierpont Langley’s ‘‘Aero- 
drome” and was active in aeronautics 
until his death in 1927. 

C.A.A. War Training Service insignia, 
of sterling silver, were received from 
Mrs. Allen Oviatt, of Cleveland, O. A 
specially mounted and framed set of in- 
signia of the Pan American Airways 
System was received through the cour- 
tesy of Juan Trippe. Aeroposta Ar- 
gentina S.A. sent its insignia. 

Leslie C. Miller, of Bedford, O., gave 
1,221 issues of aeronautical periodicals, 


INSTITUTE NEWS 


Insignia plaque received from United 
Aircraft Corporation. 
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including rare numbers of The Flyaway, 
Flying Review, Pacific Aviation News, 
Pacific Aviation, and Slipstream. The 
Society of British Aircraft Constructors, 
Inc., through B. J. Hurren, sent more 
than 100 issues of its S.B.A.C. Press 
Summary which were not previously in 
the Archives. The British Air Com- 
mission added 141 R.T.P. Translations 
to the large number previously given. 
William H. Dey gave early issues of the 
American Magazine of Aeronautics and 
other rare periodicals, and a set of the 
Bulletin of the Airplane Engineering 
Department, June, 1918, to January, 
1919, to add to previous gifts. 

¥F. J. Cleveland & Company, of Lon- 
don, C. L. Fraser, of the Bristol Aero- 
plane Company, Ltd., and F. M. H. 
Lloyd, of Hawker Aircraft, Ltd., sent 
copies of Aircraft Engineering and 
Flight, through the courtesy of The 
Royal Aerenautical Society, to replace 
copies lost in transit. The Civil Aero- 
nautics Administration sent 40 of its 
publications. The Pan American Air- 
ways System, through William I. Van 
Dusen, gave a bound volume of its 
magazine New Horizons for 1942-19438. 

A copy of the magazine section of the 
St. Louis Globe Democrat of June 19, 
1927, was received from Arthur Sher- 
wood of that city. E. Pull, of Wickford, 
Essex, England, gave the 10th edition 
of his Engineering Workshop Manual, 
through his son, Frank Pull. The Pic- 
ture Book of Flying, by Frank Dobias, 
New York, 1928, was given by Russell 
F. Rogers. The Library of the Fort 
Monmouth Signal Laboratory sent nine 
volumes of the W.P.A. Bibliography of 
Aeronautics. 

The Hamilton Standard Propellers 
Division of United Aircraft Corporation, 
through Gould B. Martin, gave a pro- 
peller letter opener. Six aeronautical 
Christmas cards, prepared for the ex- 
clusive use of the Royal Canadian Air 
Force, were received from the artist, 
Squadron Leader H. H. Booth. A wood 
and leather cigarette case, with a Vought 
Fighter airplane painted on the cover, 
was given by Eugene E. Wilson. A 


(Continued on page 177) 


Pan American insignia. 
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Cherry Blind Rivets of the self-plugging 
type are supplied with a notch in the 
pulling mandrel or stem. 

This notch inhibits the flow of meta! in 
the upsetting process of forming the pull- 
ing head. As a result, Cherry Rivets are 
more uniform and are easier to apply in 
the blind or hard-to-get-at places. 

Cherry Blind Rivets have broad taler- 
ances in grip length and hole size for 
a blind rivet. But there are a few simple 
rules that should be followed to get the 
best results. These are set forth in a new, 
well illustrated handbook available to 
the riveter and inspector. 


RIVETERS’ MANUAL B-44—Request 
your free copy of the 36-page 
Cherry Blind Rivet Manual B-44. 
Address Department A-105, Cherry 
Rivet Company, 231 Winston Street, 


Los Angeles 13, California. 


Cherry Rivets, their factune and 


are covered 


by U.S. Patents issued and aie 
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SMART DESIGNING COULD 
SAVE MONEY FOR YOU, T00 


These efficient, yet inexpensive artificial shoulders 
save metal as well as money. 


National retaining rings are being used for more 
and more new applications these days when every 
ounce of metal and every cent of cost are so 
important. 


Every shoulder or collar on your machines or on 
your metal products should be examined to see 
how much savings you can effect by using retain- 
ing rings. 

It's expensive to hold a mechanism in place 
with unnecessarily big shoulders or collars, —or 
to temporize with small cotter pins, etc. Let us 
show you how spring steel retaining rings can do 
a thoroughly efficient job for you. 


Write today for our descriptive folder on 


Retaining Rings. 


THE NATIONAL LOCK WASHER COMPANY 
Newark, N. J., Milwaukee, Wisc., U.S. A. 


Retaining Rings 
save money 
and metal 


Type XRC 
{round closed) 


Type XSC 
{square closed) Type YH 
leaternal) 


Type WA 
jonneoled) 


e 


UD 
S 
400 m 

No 
target 
of pre 
secon! 
the 

Th 
Must 

by N 
Pack 

Th 
a mil 
400 1 


It: 
but 
brac 
betti 
mon 
engi 
Spec 


= 
TYPE zn 
- 
(\ 
4) “TYPE YH 
WM 
pa The 
is § name 
| = It w 
\ 
» : 4 
\ 
MANU4 Z 
— a 


1S 
lo 


The “Sky Clipper,” a Mustang P-51B 
named and contributed by Packard 
war workers to the Army Air Forces. 
It was paid for by donating hours of 
working time. The “Sky Clipper,” 
according to last reports, had completed 
5 successful missions over Axis- 
occupied territory. 
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The newest thing in Umbrellas 


— A NEW FIGHTER PLANE has 
soared over Europe—200—300— 
400 miles from its base in Britain. 


Now, over Berlin and other distant 
targets, our bombers have an umbrella 
of protection—protection in those vital 
seconds that spell success or failure for 
the mission. 


This long-range fighter plane is the 
Mustang P-51B—designed and built 
by North American—powered by the 
Packard-built Rolls-Royce engine. 


The exact speed of the Mustang is 
a military secret—but it’s known to be 
400 miles per hour, plus. 


Its altitude is another military secret, 
but everybody knows it’s up in the 8-mile 
bracket. This ceiling of 40,000 feet or 
better is made possible by the 2-stage, 
speed supercharger, perfected ‘some 
months ago by British and Packard 
engineers, aided by Army Air Forces 
specialists. 


The headlines being written today by 
the Mustang are proof again of what 
happens when you give the world’s best 
flyers a plane that matches their skill. 


Here at Packard, we know that every 
fighting engine we build may help to 
shorten the war by a week, a day, or an 
hour. That’s why we are working harder 
than ever to build better engines—and 
more of them—for the famous planes 
and PT boats shown at the right. 


ASK THE MAN WHO OWNS ONE 


as 
MUSTANG WARHAWK HURRICANE 
fighter fighter fighter 


PACKARD 


PRECISION-BUILT POWER 


LANCASTER MOSQUITO NAVY 
bomber fighter-bomber PT boats 


QUICK FACTS ABOUT THE NEW MUSTANG P-51B: 


Designed and built by— North American 


Powered by—Packard-built Rolls-Royce 
engine, equipped with new 2-stage, 


2-speed super-charger 


Speed— 400 m.p.h., plus 


Altitude—said to be more than 40,000 feet 


Range—known to have fought 400 miles 


from its base 


Armament— Four .50 cal. machine guns 


Last published battle score—41 German 


planes shot down, 13 probably de- 
stroyed, 33 more damaged—6 Mus- 
tangs lost. 
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They wouldn't fly 
without them... 


A champagne cork—memento of some 


A battered toy monkey goes along on very special evening—always hangs 
every flight of one aerial gunner who, on the instrument panel of a sentimen- 
when we last heard from him, had per- tal co-pilot. It’s helped to “pop’’ sev- 
sonally cancelled five Zeros. eral Jerrys. 


ETHYL is a 


trade mark name 


Ethyl antiknock fluid goes along with 
every fighting plane powered by U.S. 
made gasoline. It goes into every 


gallon of fighting grade aviation 


A black Homburg hat, instead of a fuel—and today more Ethyl is being 
regulation helmet, always adorns the - used in each gallon than ever before. 
head of one of the hottest RAF fighter 


ETHYL CORPORATION 


pilots in the business. i Chrysler Building, New York City 
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“Midway” bedspread, woven with a 
design of aircraft carriers and airplanes, 
was received for the Institute collection 
of fabrics from Bates Fabrics, Inc., of 
New York. 

A map of the world and a special map 
of the European theaters of war were 
received from the Standard Oil Com- 
pany of New Jersey. A colored print of 
the CG-4 glider in free flight was re- 
ceived from Commonwealth Aircraft, 
Inc. Transcontinental & Western Air, 
Inc., sent its world calendar for 1943. 
Mrs. Bella C. Landauer added spotter 
cards and other gifts to the large collec- 
tions she had previously given. Other 
gifts were received from the Australian 
Council for Scientific and Industrial 
Research, Bureau of Supplies and Ac- 
counts of the U.S. Navy Department, 
Bureau of Mines, and Congressional 
Committees on the Investigation of the 
National Defense Program, Military 
Affairs, and Post-War Economic Policy 
and Planning. 


New Corporate Members 


Pennsylvania-Central Airlines Cor- 
poration has become a Corporate Mem- 
ber of the Institute. The company is 
one of the pioneers of commercial air 
transportation, and is now beginning its 
18th year of operation. General offices 
are maintained at the Washington Na- 
tional Airport, Washington, D.C. The 
company also maintains a school in 
Roanoke, Va., where it trains transport 
pilots for the Naval Air Transport 
Service. It is one of the two schools of 
this kind in the country. 

Since its formation, Pennsylvania- 
Central Airlines has grown to the posi- 
tion of the fifth largest in the industry. 
It operates through an important in- 
dustrial section of the country, serving 
many of the centers of industry. 


Sections and Branches 


San Diego Section 


The first meeting for 1944 was held 
on February 25 in the Hotel San Diego, 
with approximately 250 members and 
guests attending. 

The speaker of the evening, Major R. 

H. Fleet, newly elected President of the 
Institute, gave an address titled “Avia- 
tion, Savior of Civilization.” 
” The meeting was opened by the show- 
Ing of the film Signal Corps Action Shots, 
and, after Major Fleet’s address, the 
Army Signal Corps film titled Report 
from the Aleutians was exhibited. 


Alabama Polytechnic Institute 


_ New officers were elected at a meet- 
ing on February 17 as follows: John F. 
Keown, Chairman; Don C. King, Vice- 
Chairman; and Vesta Stovall, Secre- 
tary-Treasurer. 

he new chairman explained the 
duties of the members of the Executive 


INSTITUTE NEWS 


Glenn L. Martin handing Lester D. Gardner five thousand more shares of Glenn L. 
Martin Company stock to be added to the Minta Martin Aeronautical Fund. This is 
the third such gift of Mr. Martin to the Fund, the securities of which now have a market 
value of over $300,000. 


Committee, and there was a discussion 
about the Scholastic Awards and Lec- 
ture Awards for Student Members of 
the Institute. Short talks were given 
by several students about their expe- 
riences in aircraft production: Norman 
O. Walker, about production methods; 
Don C. King, about the engineering 
division; Robert McCall, about in- 
spection; and John F. Keown, about 
what is done to the airplane after it 
leaves the assembly line. 


Georgia School of Technology 


The film Streamlined was exhibited 
at a meeting of the Student Branch on 
February 4. It was also shown for the 
meteorology classes on February 7 and 
for the mechanical engineering group at 
the School on February 8. 


University of Kansas 


The first meeting for 1944 was held on 
February 8. Following a short talk by 
H. S. Stillwell, head of the Aeronautical 
Engineering Department, three motion 
pictures were shown: The Lightning 
P-38, Aircraft and How They Fly, and 
Aircraft Lofting and Layout. 

Copies of the revised By-Laws of the 
Student Branch were distributed, and 
it was decided to defer elections until 
after the start of the March term be- 
cause some changes were expected 
among the V-12 Aeronautical Engineer- 
ing students. 


University of Minnesota 


A meeting was held on January 29 to 
discuss plans for the Winter quarter. 


The guest speaker was R. L. Sullivan, 
Chief Engineer of Mid-Continent Air- 
lines, who talked about plans for post- 
war aviation development. 

At an election of officers held on 
February 14 and 15, the following were 
chosen: Chairman, Donald Simpson; 
Vice-Chairman, Robert Korsmo; 
Treasurer, Norman Delin; Secretary, 
Eugene Leadon; Corresponding Secre- 
tary, Lucy Luck. 


Rensselaer Polytechnic Institute 


At a regular meeting on February 4, 
Bruce Crane, of the Ethyl Corporation, 
spoke on “Aviation Gasoline Knock- 
ing.”’ The lecture was accompanied by 
the showing of slides and motion pic- 
tures and an actual demonstration of 
detonation in a small 4cyele, single- 
cylinder engine. 

At a special election on February 11 
the following new officers were elected: 
Chairman, Robert A. Summers; Sec- 
retary, John D. Graves; Treasurer, 
William P. Neacy. The election was 
necessitated by the calling to active 
duty all of the Senior-class members of 
the Naval Reserve Officers Training 
Corps. 


Stanford University 


A meeting of the Stanford University 
Student Branch was held on February 
16. The program featured talks on su- 
percharging by three student members, 
James Chamberlain, Al Cleveland, and 
Richard Fayram. The talks were 
followed by a short business meet- 
ing. 
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PRE-DETERMINED 


BENDIX 


BENDIX* Aircraft Brakes have to withstand the 
most terrific factory test for stopping power 
that science has devised! 

A massive 30-ton dynamometer in the Bendix 
laboratory simulates the ground resistance and 
skidding action that would be encountered in 
landing a plane on a runway. The 37,500-pound 
flywheel of this dynamometer, revolving at rim 


speeds as high as 120 miles an hour, accurately 


PRODUCTS DIVISION OF BENDIX AVIATION CORPORATION © SOUTH BEND, 
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represents the energy which must be dissipated 


when a given plane is landed. Specially designed, 
sensitive instruments automatically record the 
performance of each brake tested. 

This scientific method of testing Bendix Brakes 
is typical of the extreme care with which the 
performance of all Bendix equipment is pre- 
determined. Thus, Bendix precision manufacture 
protects personnel and planes in those critical 
moments of take-off and landing. 


Bendix* Landing Gear—Bendix Pneudraulic* Shock Struts, Bendix 
Airplane Wheels, Airplane Brakes, Hydraulic Master Cylinders, 
and Power Brake Valves are important members of "The Invisible 
Crew" of precision equipment which more than 30 Bendix plants 
are speeding to world battle fronis. 


*Trademarks of Bendix Aviation ( or poration 
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University of Texas 


At a semimonthly meeting on Febru- 
ary 3, the Boeing picture Fortress of the 
Air was shown. Following the show- 
ing of the film, Major Joseph Kilgore, 
who had recently returned from 10 


George K. Anderson has joined York 
Research Corporation as Layout Drafts- 
man. 

Morris C. Anderson is a Development 
Engineer in the Research Laboratory of 
Owens-Corning Fiberglas Corporation. 

William H. Bird has been appointed 
Resident Technical Officer of the British 
Air Commission at Republic Aviation 
Corporation. 

George I. Bouton, Jr., is Assistant Chief 
Engineer of Laister-Kauffmann Aircraft 
Corporation. 

William W. Brinckerhoff has been made 
the Chief of the Air Transport Division of 
the Foreign Economic Administration at 
Washington. 

William A. M. Burden, formerly Special 
Aviation Assistant to the Secretary of 
Commerce, has been nominated as Assist- 
ant Secretary of Commerce by the Presi- 
dent, and his nomination has been con- 
firmed by the Senate. 

William J. Carry has been commissioned 
a Lieutenant Commander in the U.S. 
Navy. 

Thomas J. Cotton, Jr., joined Kellety 
Aircraft Corporation as Stress Engineer. 

Major Gen. James H. Doolittle, com- 
manding the U.S. 8th Air Force, has been 
promoted to the rank of Lieutenant 
General. 

A. Felix du Pont, Jr., has received his 
commission as a Lieutenant Colonel in the 
US. Army Air Forces, with headquarters 
at Washington. 

Wilbur L. Ebeling was commissioned an 
Ensign in the U.S. Naval Reserve. 

Donald J. Elliott has joined Higgins Air- 
craft, Ine., as Equipment Group Engineer. 


W. A. M. Burden. 


News of |.A.S. Members 


INSTITUTE NEWS 


months of service overseas, spoke about 
the performance of the B-24 under se- 
vere conditions caused by crude landing 
fields and extensive damage from enemy 
gunfire. He stated that he had flown 71 
missions and used 14 engines. 


Elliott G. Emery, Jr., is a Project Engi- 
neer with Higgins Aircraft, Inc. 

John P. D. Garges, formerly Chief 
Engineer of Bristol Aeronautical Corpora- 
tion, has transferred to the Eastern Air- 
craft Division of General Motors Corpora- 
tion, Trenton Division, as Chief Project 
Engineer. 

Raymond W. Gaskell was promoted to 
Assistant Engineering Manager in charge 
of engineering education and personnel at 
Northrop Aircraft, Inc. 

Harold E. Gray is now Division Opera- 
tions Manager in charge of the operations, 
maintenance, meteorology and com- 
munications departments at the La Guardia 
Field base of Pan American Airways Sys- 
tem. 

Frederick S. Hodgman is now Manager 
of the Marine Division of Sperry Gyro- 
scope Company. 

Barton T. Hulse has joined the Fisher 
Cleveland Aircraft Division of General 
Motors as Experimental Test Pilot. 

Donald R. Jacoby is an Aerodynamicist 
with Lockheed Aircraft Corporation. 

Roger Wolfe Kahn has entered the ser- 
vice of Grumman Aircraft Engineering 
Corporation as Test Pilot and Manager of 
the Service Department. 

Robert A. Kaser is now a Research Engi- 
neer with Aeronca Aircraft Corporation. 

George W. Lewis, Director of Aero Re- 
search of the National Advisory Commit- 
tee for Aeronautics, received an Honorary 
Doctor of Engineering Degree from the 
Illinois Institute of Technology. 

Monroe A. Maller is an Aerodynamicist 
with Hughes Aircraft Company. 

Steven E. Mautner is now Executive 
Vice-President and Chief Engineer of 
Skydyne, Inc. 

Harry M. McKay has transferred to the 
Fairchild organization as Assistant General 
Manager of the Burlington plant. 


Members 


The following applicants for membership 
or applicants for change of previous grade 
have been admitted to membership in the 
grades indicated since the publication of 
the list in the last issue of the Review. 


Transferred to Associate Fellow Grade 


McKay, Walter, M.S. in Ae.E.; Assoc. 
Prof., Aero. Engineering, M.I.T. 

Zuckerberg, Harry, M.S.; Structures 
Project Engineer, Chance Vought Aircraft 
Div., United Aircraft Corp. 


James H. Doolittle. 


Albert E. Mitchell is now Chief Engi- 
neer of The Cornelius Aircraft Corpora- 
tion. 

Hy Mossler has joined Aero Coach 
Company as Engineer. 

Richard H. Myers is with the Naval Air 
Experimental Station at the Philadelphia 
Navy Yard. 

Robert E. Owen is Senior Layout Engi- 
neer for the Aircraft Development Section 
of Fisher Body Division of General Motors 
Corporation. 

Harvey W. Petry is now with Teleflex 
Inc. as Supervisor of Quality Control. 

Igor I. Sikorsky, Managing Engineer of 
the Sikorsky Division of United Aircraft 
Corporation, was awarded the Fawcett 
Trophy ‘for making the greatest scientific 
contribution to Aviation in 1948.” 

Roy V. Smith is a Stress Analyst at the 
El Segundo Division in the Douglas Air- 
craft Company, Inc. 

Louis J. Stary is with the El Segundo 
Division of Douglas Aircraft Company, 
Inc., in fuselage structure layout work 

Nathan F. Vanderlipp, recently Factory 
Manager of the Columbus Plant of Curtiss- 
Wright Corporation, has been elected 
President of Bellanca Aircraft Corpora- 
tion. 

Paul G. Zimmermann has been ap- 
pointed Quality Control Manager at Con- 
solidated Vultee Aircraft Corporation. 


Elected 


Elected to MEMBER Grade 


Adler, Ernest, Jr., Pres., All American 
Aircraft Products, Inc. 

Agnew, Lee, B.Sc. in Ae.E.; Corporal, 
Matériel Command, U.S. Army Air Forces. 

Arvin, George Howard, B.Sc.; Aircraft 
Structural Engineer, North American 
Aviation, Inc. 

Atterbury, Henry Haydn, Sr. Technical 
Asst., Development Dept., Rolls-Royce 
Ltd., England. 


(Continued on page 183) 
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‘*FAIRBANKS-MORSE SCALES—ARBITERS OF BUSINESS” 


There Can Be Ont of these days the confetti will fly and we'll welcome 
N C © i | home the millions of our heroes to enjoy the peace they've 
o Compromise ! 


won. That's the way it should be. 
There can be no compromise in any business or 
industry where fast, accurate, reliable weighing 
is a factor. 


But there are other heroes, too—among them the staunch 
instruments that helped to give our planes, our ships, our 
guns their incredible power and precision. These instruments 
are saving lives, are shortening the war, are hastening the 
defeat of our enemies. 

The decision of the scales must be final and When the war is won, there will be other jobs for them 
absolute. Fairbanks-Morse Scales are accurate. to do—in the professions, in the sciences, in industry. High 
They are reliable. They have been since 1830. among these servants of the peace will be the instruments 
made by Boes. In peace, as in war, the sustained accuracy* of 


Today — Fairbanks-Morse Scales are found in , 
Boes-made instruments will be prized by all who use them. 


every business—every industry. Their accuracy 


is recognized as the final and absolute decision by * SUSTAINED ACCURACY is not an casy quality to achieve. It 


: must take into account all factors of use—must then employ the 
buyers and sellers alike. 
design, the alloys, the construction that infallibly protect a 


Fairbanks-Morse Scales are your assurance instrument against all threats to its reliable performance. Such 

; instruments, obviously, must be built with performance—not 

of profitable protection in the operation of your price—in mind. We invite the inquiries of those who arc interested 
business. in such standards. 


DO anstruments 


for Measuring, Metering & Testing Equipment 


Fairbanks-Morse & Co. 
Fairbanks-Morse Building 
Chicago 5, Illinois. 


THE W. W. BOES COMPANY, DAYTON, OHIO 
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Quickly Tests All Types of 


Hydraulic Equipment 


for Aircraft 


HIS Liberty Test Bench (Type 101) 

is a high efficiency unit for testing 
entire hydraulic systems, parts, fittings 
and accessories. Ideal for testing such 
hydraulic equipment as Flap Operating 
and Landing Gear Cylinders, Gun Turret 
and Gun Firing Mechanisms, Unloader 
Relief Valves and Flow Divider Valves. 
Provides a variable flow of oil, up to 12 
g-p-m., with pressures up to 1,500 p.s.i. 
Also provides hydraulic pressure up to 
10,000 p.s.i. for burst pressure tests and 
leakage tests. Complete information will 
be sent upon written request. 
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LIBERTY morors 


& ENGINEERING CORPORATION 


BALTIMORE-1, 


MARYLAND 


Copyright 1944, Liberty Motors & Eng. Corp. 


MANUFACTURERS OF AIRCRAFT SERVICE TOOLS AND TEST EQUIPMENT 


4 FRIEND 
preside Balti 
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By conquering time and space, aircraft have brought remote horizons LE; 
near and extended the range of man’s activities. Today, this force 
serves free men in their struggle against tyranny . . . while tomorrow 
it will work for the universal betterment of mankind. @ Globe- : M 
covering cargo planes will link a world of neighbors . . . carrying to M 
other lands the products and raw materials needed to build the = 
world anew from the ashes of war’s destruction.  Delco-Remy elec- es 
trical equipment will play a significant part in that drama, just as Fact 
it today plays a vital role in the outstanding performance of medium Ri 
and heavy bombers in action the world over. @ More than half of 
Delco-Remy’s facilities are now engaged in the manufacture of rae 


electrical units, precision parts and products for the aircraft industry. T 


DELCO-REMY 


DIVISION, GENERAL MOTORS CORPORATION ” 
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Bowman, Kenneth Karl, M.S. in E.E.; 
Asst. Engineer, Aero. Equipment Sect. 
Aero. & Marine Engineering Div., General 
Electrie Co. 

Bradley, Warren Waddell, Stress Ana- 
lyst, Douglas Aircraft Co., Inc. 

” Burnham, Walter Elwood, B.S. in Ae.E.; 
Chief Engineer, Freedman-Burnham Engi- 
neering Corp. 

Busey, Charles Hogue, B.S. in M.E.; 
Draftsman, Airplane Div., Curtiss-Wright 
Corp. 

Caldwell, Theodore Halleck, Jr., B.S. 
in Ch.E.; Development Engineer, Produc- 
tion Control, Magnesium Div., The Dow 
Chemical Co. 

Callender, Archibald Bush, M.S.; Proj- 
ect Stress Engineer, The Glenn L. Martin 
Co. 

Chamberlin, Henry, B.Sc. in M.E.; Sr. 
Stress Analyst, Airplane Div., Curtiss- 
Wright Corp. 

Chaney, Charles E., B.S. in Ae.E.; 
Engineer, Taylorcraft Aviation Corp. 

Dobrow, Harry P., B.M.E.; Automotive 
Engineer, Ordnance, War Dept. 

Englander, Herman Sigmund, B.s., 
Class A Aerodynamicist, North American 
Aviation, Inc. 

Francis, Thomas F., B.Sc. in Ae.E.; 
Flight Liaison Engineer, Bell Aircraft 
Corp. 

Garbarine, Francis Roy, B.S. in Ae.E.; 
Stress & Specifications Engineer, Universal 
Moulded Products Corp. 

Gerteis, Jeremiah Howard, B.Sc., A.B.; 
Chief of Structures, Cessna Aircraft Co. 

Hall, Newman Arnold, Ph.D.; Research 
Engineer, Chance Vought Aircraft Div., 
United Aircraft Corp. 

Leithiser, Harry, Chief Engineer, Emer- 
son Electric Mfg. Co. 

McNaughton, Andrew Robert Leslie, 
E.E.; Squadron Leader, R.C.A.F. 

Merriman, Paul Homer, M.A.;_ Elec- 
trical & Welding Engineer, The Glenn L. 
Martin Co. 

Michaels, George Peter. 

Moore, Walter Leon, M.S.; Sr. Research 
Engineer, Lockheed Aircraft Corp. 

Mulock, Redford Henry, B.Sc.; Air 
Commodore, Asst. General Manager, Air- 
craft Div., Canadian Car & Foundry Co. 
Ltd., Canada, 

Reed, Bazil Granville, Ae.E.; Asst. 
Factory Mgr., Crenshaw Plant, Northrop 
Aircraft, Inc. 

Russell, K. S., Capt., Chief Technical 
Officer, South African Air Force. 

Schaefer, Herbert Eduard, Design Engi- 
neer, Kollsman Instrument Div., Square 
D Co. 

Thompson, Mason Benjamin, B.S. in 
M.E.; Stress Analyst, Airplane Div., Cur- 
tiss-Wright Corp. 

Verner, Robert Henry, B.C.E.; Struc- 
tural Engineer, Fairchild Aircraft Div., 
Fairchild Engine & Airplane Corp. 

Wilson, Reginald Henry, Supervisor- 
Production Engineer, Columbia Aircraft 
Corp, 

Womer, William H., B.S. in M.E.; 
Asst. Aero. Engineer, Naval Aircraft 
Factory, U.S. Navy Yard, Philadelphia. 


INSTITUTE NEWS 


Technical Sessions of the Twelfth 
Annual Meeting 


As the Review has had to limit itself in the amount 
of paper used each month, this issue could not 
include the abstracts of the papers given at the 
Twelfth Annual Meeting. 


The May issue of the Review will give a full 
account of the technical sessions of the meeting. 


Transferred to MEMBER Grade 


Ash, Howard H., B.Ae.E.; Armament 
Group Leader, Consolidated. Vultee Air- 
craft Corp. 

Bikle, Paul Fiery, B.Ae.EK.; Sr. Aero. 
Engineer, Flight Section, Matériel Com- 
mand, U.S. Army Air Forces. 

Lynt, Herbert E., Lt., U.S.N.R., Officer 
in Charge, Operating Instructions, Bureau 
of Aero., Power Plant Design Branch. 

Schuster, Oscar, Ae.E.; Training 
Specialist, Manufacturing Development 
Div., Lockheed Aircraft Corp. 

Wardle, Meredith Clarence, B.S. in 
Ae.E.; Sr. Test Engineer, Airplane Div., 
Curtiss-Wright Corp. 


Elected to Industrial Member Grade 


Ainsworth, Bertram Willway, Asst. to 
General Megr., Sikorsky Aircraft Div., 
United Aircraft Corp. 

Bruce, Eugene Leslie, Vice-Pres., U.S. 
Propellers, Inc. 

Cleveland, Reginald McIntosh, A.B.; 
Industrial Advertising Mgr., The New 
York Times. 

Demiler, Lester Ernest, B.S. in C.E.; 
Sales Engineer, Wallace & Tiernan Prod- 
ucts, Inc. 

Hagedorn, David Oakley, Owner, Hage- 
dorn Engineering Co. 

Nelson, W. L. Jack, Asst. Exec. Director 
of Training, C.A.A. War Training Service. 
Putnam, Carleton, LL.B.; 
Chicago & Southern Air Lines. 

Rooney, John Jerome, A.B.; Lt., 
Officer-in-Charge, Branch Office, U.S.N.R. 

Smith, Floyd Kenton, Pres., Continental 
Aircraft Inst. 

Stewart, William Henry, A.B.; Pres., 
Stewart Technical School. 

Walder, Eugene, Technical Writer, 
Service Engineering Dept., Consolidated 
Vultee Aircraft Corp. 


Elected to Technical Member Grade 


President, 


Baker, Emanuel Harry, B.S. in Ae.E.; 
Lt., U.S. Army Air Forces; 
Observer, Flight Engineer. 

Cota, John Adolph, Ae.K.; Jr. Stress 
Analyst, Fisher. Body Div., General 
Motors Corp. 


Technical 


Dessin, Charles Harry, Jr., Layout 
Draftsman, Plant #2, Kellett Autogiro 
Corp. 

Di Pietro, Paul Arthur, C.E.; Structural 
Test Lab., Designer, Chance Vought Air- 
craft Div., United Aircraft Corp. 

Godfrey, Marvin Fielding, Member B-29 
Checking Group, Boeing Aircraft Co. 

Harkness, D. G., B.A.Se.; Flight Lt., 
Test Pilot, Test & Development Estab- 
lishment, R.C.A.F. 

Katt, Gerald Thompson, Apprentice 
Engineer, Pan American Airways System. 

Lindsay, Kenneth Alan, B.Arch.; Group 
Engineer, Sikorsky Aircraft Div., United 
Aircraft Corp. 

McKinney, Beverly Clyde, Jr. Checker, 
The Glenn L. Martin Co. 

Misener, Walter Stuart, B.A.Sc.; Pilot 
Officer, Aero. Engineering Branch, R.C.- 
A.F. 

Mladinich, Leon Frank, Layout Drafts- 
man, Chance Vought Aircraft Div., United 
Aircraft Corp. 

Moyer, William Harry, M.E.; Power 
Plant Group Engineer, Design Engineer- 
ing Section, Bell Aircreft Corp. 

Philbrick, Everett Lavid, Jr., Sr. Lay-: 
out Draftsman, Turret Div., The Emerson 
Electric Mfg. Co. 

Roy, William A., Sr. Layout Draftsman, 
Eastern Aircraft Div., General Motors 
Corp. 

Spring, Edward Chandler, Designer, 
Engineering & Development Div., Consoli- 
dated Vultee Aircraft Corp. 

Taranek, Antoni, Engineer, Aircraft 
Div., Canadian Car & Foundry Co. Ltd., 
Canada. 


Tirone, Stephen Anthony, M.E.; Struc- 
tural Design Engineer, Research Lab., 
Curtiss-Wright Corp. 

Trammell, William Howard, B.S. in 
M.E.; Aviation Cadet, U.S. Army Air 
Forces. 

Wood, Raymond Jamison, Jr., B.S. in 
Ae.E.; Experimental Flight Test Engineer, 
Republic Aviation Corp. 

Zeiger, Marcus Andrew, B.A.; Dept. 
Head, Aircraft Propellers, United Air 
Lines Training Center. 
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LANGLEY means PRECISION 


Are you making 


something our 
Pacific Fighters 
need? 


Langley can provide engi- 
neering cooperation or 
work from your own blue- 
prints. 


Then learn how Langley can aid your production of preci- 
sion parts or products, right at a Pacific Coast seaport! 


Ree: It’s a practical suggestion for reducing transportation and 
Langley has a complete 


service for the manufac- precision-production problems. 
ture of precision products. 


Wire or phone concerning possibilities. 


Langley skilled craftsmen 
‘and modern machines 
help shorten the time be- 
tween order and delivery. 


Establish a contact now which 
cah grow into a readily available 


source of postwar precision pro- 


duction in the rich and growing 


Pacific Coast market. 


L A NG [ E Ye... CORPORATION 


PRECISION flight, and control units used on 
heavy bomber, patrol and cargo planes, now in the thick of the fight. 
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Transferred from Student to Technical 


ember 


Abbott, Harry Dominic, B.S.E.; Engi- 
neering Asst., Consolidated Vultee Air- 
craft Corp. 

Aubrey, Charles T., B.Ae.E.; Aerody- 
namicist, Chance Vought Aircraft Div., 
United Aircraft Corp. 

Beller, Louis Fred, B.S. in Ae.E.; Aero. 
Engineer, Consolidated Vultee Aircraft 
Corp. 

Bernard, Murray, Engineer, Fairchild 
Aircraft Div., Fairchild Engine & Airplane 
Corp. 

Cohen, William S., B.Ae.E.; Member of 
Aerodynamics Dept., Douglas Aircraft 
Co., Inc. 

Compitello, Frank Emile, B.Ae.E.; 
Engineering Asst., North American Avia- 
tion, Inc. 

Cooper, Morton, B.Ae.E.; 
The Glenn L. Martin Co. 

De Hart, William Gordon, B.Ae.E. 

Drake, William Calvin, Jr., B.S. in 
Ae.E.; Engineering Draftsman, Douglas 
Aircraft Co., Inc. 

Essig, Robert Herman, B.S. in Ae.E.; 
Jr. Aero Engineer, Aircraft Engine Re- 
search Lab. N.A.C.A. 

Evers, Merle Ora, B.S. in Ae.E.; Engi- 
neer, Douglas Aircraft Co., Inc. 

Glabe, David Harvey, B.S. in Ae.E.; 
Engineer, Douglas Aircraft Co., Inc. 

Grant, Norman Frazer, B.Ae.E.; Avia- 
tion Cadet, U.S. Army Air Forces. 

Harootunian, Oskan, Jr., B.Ae.E.; 
Draftsman, Chance Vought Aircraft Div., 
United Aircraft Corp. 

Kahn, Marvin Jay, B.Ae.E.; Engineer, 
Aircraft Div., Edward G. Budd Mfg. Co. 

Kellough, George Earl, Jr., Jr. Engineer, 
Airplane Div., Curtiss-Wright Corp. 

Lehman, William, Detail Draftsman, 
Chance Vought Aircraft Div., United 
Aircraft Corp. 

Miller, Nairn Lockwood, B.Ae.E.; Aero- 
dynamicist, North American Aviation, 
Inc. 

Muscat, Erwin Arthur, B.S. in Ae.E.; 
Liaison Engineer, Chance Vought Aircraft 
Div., United Aircraft Corp. 

Nicks, Oran Wesley, Engineer, North 
American Aviation, Inc. 

Notary, Joseph Anthony, B.S. in M.E., 
Experimental Engineer, Lycoming Div., 
The Aviation Corp. 

Paulovich, Kenneth, B.Ae.E.; Aero- 
dynamicist, Consolidated Vultee Aircraft 
Corp. 

Ruggles, Robert Raymond, B.S. in 
M.E.; Jr. Aero. Engineer, Guggenheim 
Airship Institute. 

Salvucci, Joseph, B.S. in M.E.; Engi- 
neer Asst., Lockheed Aircraft Corp. 

Savage, William Frederick, B.S. in 
Ae.E,; Aerodynamist, Consolidated Vultee 
Aircraft Corp. 

Scambos, Thomas Theodore, B.Ae.E.; 
Ensign, U.S. Navy. 

Shafir, Morton, B.Ae.E. 

Staab, Harold Gustave, Douglas Air- 
craft Co., Inc. 

Steuernagel, Carl Anthony, B.S. in 
Ae.E.; Reserve Midshipman, U.S. Navy. 

Takie, William Tohoru, B.S. in Ae.E.; 
Jr. Engineer, Airplane Div., Curtiss- 
Wright Corp. 
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Thayer, James Athol, B.Ae.E.; Engi- 
neering Draftsman, Douglas Aircraft Co., 
Inc. 

Underwood, Warren Henry, B.Ae.E.; 
Class “‘B” Design Draftsman, Douglas 
Aircraft Co., Inc. 

Vachss, Raymond, B.Ae.E.; 
The Glenn L. Martin Co. 

Vallette, Thomas Shelley, 3rd, B.Ae.E. 

Villalba, Ivan Perez, B.Ae.E.; Appren- 
tice Engineer, Grumman Aircraft Engi- 
neering Corp. 

Wilshusen, Russell Elmer, B.Ae.E.; 
Aerodynamicist, Bell Aircraft Corp. 

Zadikov, Victor Michael, B.Ae.E.; Re- 
search Engineer, Republic Aviation Corp. 


Elected to Affiliate Grade 


Comstock, George Alfred, Jr., Engi- 
neering Instrument Custodian, Boeing 
Aircraft Co. 

Downing, George Grandeville, Drafts- 
man, Bell Aircraft Corp. 

Finley, Henry Bassett, Weight Engi- 
neer, G & A Aircraft, Inc. 

Hallenbeck, Ralph Alexander, Jr., A.B.; 
Ground School Director, Twentynine 
Palms Air Academy. 

Riis, Roger William, B.A.; Roving Edi- 
tor, Readers Digest. 

WingShee, George Leo, Service Engi- 
neer, Airplane Div., Curtiss-Wright Corp. 
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Personnel Opportunities 


This column is for the use of indi- 


vidual members of the Institute seeking - 


new connections and organizations offer- 
ing employment to aeronautical special- 
ists. Any member or organization may 
have requirements listed without charge 
by writing to the Secretary of the 
Institute. 


WANTED 


Aircraft Engineers needed by a 
progressive aircraft company with 
openings for group engineers to cover 
hydraulics, landing gear, and controls. 
Also positions available for a mate- 
rials and process engineer, service 
engineer, procedures engineer, and 
several aircraft checkers. Those 
presently employed in essential war 
work need not apply. Air mail com- 
plete detailed information regarding 
education, experience, salaries, former 
employers, age, family status, citi- 
zenship, draft status, in order that we 
may be able to evaluate your quali- 
fications from the first letter. Hig- 
gins Aircraft, Inc., P.O. Box 32, New 
Orleans 6, La. 


Aeronautical Engineers with two 
or more years’ experience in structural 
design and layout, or stress analysts, 
those with experience in the light air- 
craft field preferred, are urgently 
needed by Consolidated Vultee Air- 
craft Corporation, Stout Research 
Division. Must be referred through 
U.S. Employment Service. Write 
giving full particulars to Executive 
Engineer, 22148 Michigan Avenue, 
Dearborn, Mich. 
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Aeronautical Engineer wanted for 
promotional work in expanding line 
of highly specialized equipment for 
aircraft, also airway and airport con- 
trol tower equipment. Must have 
extensive background in aircraft in- 
strumentation, know the pilot’s prob- 
lems and the requirements of the air 


lines. Good basic knowledge in aero- 
dynamics, physics and_ electronics 
necessary. Engineering sales and 


service experience contacting air lines 
and aircraft manufacturers desirable. 
Apply Wallace & Tiernan Products, 
Inc., Belleville 9, N.J. 


Engineer with wide background and 
experience to head Field Engineering 
Section; able to interpret engineering 
policies of the several divisions of the 
corporation to the users of its prod- 
ucts; assemble engineering informa- 
tion from all outside sources that will 
apply in the making of engineering 
policy for these divisions. Must bea 
citizen and able to secure certificate of 
availability. Write particulars, giv- 
ing draft status, to Mr. Dean C. 
Smith, Director of Development, Fair- 
child Engine and Airplane Corpora- 
tion, 30 Rockefeller Plaza, New York 
20, N.Y. 


Graduate Engineers for essential 
war work, opportunity for advance- 
ment and increased earnings. Aero- 
nautical experience not necessary. 
Must be citizen not employed in essen- 
tial war industry or have certificate 
of availability from the U.S. Employ- 
ment Service Office or War Man- 
power Commission of your area. 
Write direct, stating school, age, de- 
gree, experience, draft classification, 
and marital status to Consolidated 
Vultee Aircraft Corporation, Indus- 
te Training Division, San Diego, 

alif. 


Aeronautical Engineers urgently 
needed by Consolidated Vultee Air- 
craft Corporation, Fort Worth Divi- 
sion, to execute program of extensive 
development of large aircraft. Appli- 
cant must have technical training and 
not presently employed in essential 
war industries. Apply direct to 921 
Lamar Street, Fort Worth, Tex. 


Draftsmen—Detailers—Checkers— 
Stress Analysts, wanted by one of the 
larger aircraft accessories manufac- 
turers. Excellent immediate and 
postwar opportunities. Plants located 
in southwestern Ohio. Address in- 
quiries to Box 219, Institute of the 
Aeronautical Sciences. 


Aeronautical and Mechanical Drafts- 
men—must have general background. 
Aeronautical Engineer—with broad 
experience in aircraft maintenance or 
a general background in layout and 
design. Mechanical Engineer—with 
some experience in both steel and 
wood construction; also one Me- 
chanical Engineer with some experi- 
ence in electrical installations. All 
applicants must be eligible for Civil 
Service. Location: Florida. Include 
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Here’s a new cargo transport you'll see and hear 


plenty of —Fairchild’s C-82! Built of metal and de- 
operate in and out of small fields the C-82 
500 miles on her twin radial engines. 
ails of her design and performance are 
euarded litary secret but it’s mo secret 
ineering the C-8?2 for today’s war needs, 
ioned a plane that will ft smoothly 

peace 
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and on time— 


Cysting 


jer aviation engineer who is looking for 

additional facilities to produce cylinder liners, 

bearings, rings, sleeves, seats, etc., will find that 

Shenango-Penn centrifugally cast products offer 
many advantages. 


The process assures greater 
strength and purity and a fine, 
even. grain structure not ob- 
tained in ordinary castings. Cyl- 
inders from 2” to 26” O.D. and 
up to 26 ft. in length can be 
furnished. Flanges and unusual 
shapes and sizes can be worked 
out. Machining time is reduced 
because there is less allowance 
for finish required. 

Shenango-Penn’s research and engineering expe- 
rience are at your disposal to help solve any prob- 
lems that will speed up production. We'll gladly 
send you our new Bulletin No. 143, or can have a rep- 
resentative call if you want immediate information. 


SHENANGO-PENN MOLD COMPANY 
2201 WEST THIRD STREET ° DOVER, OHIO 
Executive Offices: Pittsburgh, Pa. 


ALL BRONZES * MONEL METAL + ALLOY IRONS 


SHENANGO 
- PENN 


may be the answer! 
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picture and all pertinent information 
as to age, education, and experience 
in first letter. Applicants must have 
certificate of availability. Address 
inquiries to Box 216, Institute of the 
Aeronautical Sciences. 


Engineers—Aecronautical, Mechani- 
eal or Electrical; good opportunity 
available for designing and project 
development work. Must be citizen 
not employed in essential war in- 
dustry or have proper certificate of 
availability. Write, giving full par- 
ticulars including draft status to 
Box 212, Institute of the Aeronautical 
Sciences. 


AVAILABLE 


Aeronautical Engineer (B.S. in 
Ae.E.), 2 years’ experience in stress 
analysis and aerodynamics. Desires 
position with a progressive organiza- 
tion in Canada, engaged in aircraft 
design or development work. Ad- 
dress inquiries to Box 218, Institute 
of the Aeronautical Sciences. 


Structural Aeronautical Engineer— 
20 years’ broad experience in all 
phases of military and commercial 
aircraft. Desires responsible position 
as development, liaison, or design 
project engineer with eastern com- 
pany with postwar future.  Certi- 
ficate of availability after April 1. 
Address inquiries to Box 217, Insti- 
tute of the Aeronautical Sciences. 


Engineer, B.S. (C.E.) Univ. of 
Colo., 1938, research minded, desires 
connection in project engineering in 
air transport field or with progressive 
aircraft manufacturer. Two years’ 
experience in project stress analysis 
and liaison stress work in aircraft 
manufacture, two years’ investiga- 
tion work for a stage agency, one 


(Continued from page 103) 


causes of mistakes, Rockwell hardness, 
and minimum diameter and _ shear 
strength for single-spot welds in differ- 
ent materials. The Welding Journal, 
February, 1944, pages 108-112, 5 illus. 

Arc Weld Repair of Steel Aircraft 
Structures. W.S. Evans. Factors 
that affect the welding repair of steel 
aircraft structures are discussed in 
sections covering the weldability of 
steel, the types of steel used, and the 
design of the parts. The details of 
repair procedure are then described. 
Aviation Maintenance, February, 
1944, pages 54-58, 14 illus. 

Resistance Welding. A description 
of the construction, operation, and 
advantages of type E. 1501 spot- 
welder developed by the Philips In- 
dustrial company for heavy-gauge light- 
alloy applications. This machine is re- 
ported to make possible the welding of 
material from 26 to 8 S.W.G., inclusive. 
It is based on a system by which a small 
intermittent current is taken from all 
phases of a three-phase supply, recti- 
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year with a leading structural design 
company. Address inquiries to Box 
215, Institute of the Aeronautical 
Sciences. 


Engineer and Pilot—B.M.E., Com- 
mercial Pilot, 1,020 hours, 0-440 hp., 
instrument and instructor ratings, 
8 years’ varied commercial experience, 
including instructing and engine test 
flying. Employed at present as engi- 
neer but can get full release for flying 
job. Desire position where engineering 
and flying can both be used but 
would be interested in a purely flying 
job. Address inquiries to Box 214, 
Institute of the Aeronautical Sciences. 


Aeronautical Engineering Execu- 
tive with 15 years’ experience through- 
out the industry desires responsible 
executive position. Thoroughly in- 
doctrinated in design, manufacture 
and service. Possibility of airline 
connection suggested. Address _in- 
quiries to Box 213, Institute of the 
Aeronautical Sciences. 


Engineer, Graduate, Aeronautical, 
and commercial pilot, over 5 years’ 
aircraft experience, including service 
as design, flight test, and project 
engineer, demonstration and check 
pilot, desires responsible position fur- 
thering use and expansion of this ex- 
perience. Address inquiries to Box 211, 
Institute of the Aeronautical Sciences. 


Aeronautical Engineer, B.S. in A.E., 
with 10 years’ experience in teaching 
Aeronautical Engineering and Engi- 
neering Mechanics, possesses valid 
A and E License. Desires position in 
University or Industry in South or 
Southwest. Address inquiries to Box 
210, Institute of the Aeronautical 
Sciences. 

Aeronautical Engineering Execu- 
tive, age 42, 9 years’ experience in me- 
chanical and structural engineering; 


fied by a mercury-arc rectifier, and then 
used to charge a bank of electrolytic 
condensers. By this means, it is claimed, 
the demand imposed on the supply 
mains is not only balanced between the 
three phases but also reduced by com- 
parison with the a.c. transformer type 
of welder. Aircraft Production, Febru- 
ary, 1944, page 98, 2 illus. 


Tentative Weldability Standards 
for Alternate Aircraft Steels. The 
article outlines the test presented by 
the Aircraft Welding Standards Com- 
mittee of the American Welding Society 
as satisfactory weldability tests for 
comparing proposed alternate steels 
with standard aircraft steels. The pro- 
cedure is set forth in uniform style 
under sections relating to the prepara- 
tion of specimens, testing procedure, 
and test results. The tests include the 
tee-bend test; transverse butt-weld ten- 
sion test of 1/,-in. plate, of !/s-in. sheet, 
and of 1-in. tubing; and the welded 
double-tube triangle test. The Welding 
Journal, February, 1944, pages 140- 
146, 9 illus. 
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10 years’ well-rounded experience in 
aircraft design, manufacturing and 
service engineering desires new con- 
nection with commercial aircraft 
manufacturer or air line as assistant 
chief engineer, chief designer or chief 
project engineer. Experience includes 
collaboration on both commercial and 
military aircraft. West Coast pre- 
ferred but willing to consider other 
location. Address inquiries to Box 
208, Institute of the Aeronautical 
Sciences. 


Aeronautical Engineer, B.S. in 
M.E. (Aero Option), with over 5 years’ 
experience in design and supervision 
wishes to become associated with a 
consulting engineer or group in the 
Philadelphia area. Address inquiries 
to Box 202, Institute of the Aero- 
nautical Sciences. 


Graduate Engineer, 10 years’ prac- 
tical experience in design and develop- 
ment of aircraft armament including 
power-operated gun _ turrets; 50- 
caliber and 20-mm. fixed installations. 
Experience obtained with leading 
American and British Gun Turret 
Builders; desires position as Design 
Engineer or Executive with progres- 
sive aircraft concern. Address in- 
quiries to Box 198, Institute of the 
Aeronautical Sciences. 


Graduate Aeronautical Engineer, 
fifteen years’ practical well- 
rounded experience in design super- 
vision and executive, wide organi- 
zational and creative background as 
Project Engineer, Chief Design Engi- 
neer, Assistant Chief Engineer. Release 
granted. Desires permanent position in 
the design or manufacturing branch. 
Willing to go into partnership. Location 
preferred, Los Angeles extended area or 
South America. Address inquiries to 
Box 153, Institute of the Aeronautical 
Sciences. 


Miscellaneous 


Fire Control. An article on fire- 
fighting equipment for aircraft. The 
series of notes pertain both to the 
apparatus contained in airport ‘‘crash- 
trucks” and to fire-extinguishing sys- 
tems that are installed in the airplane 
itself. 

In the crash-truck group, remarks are 
included on the use of Pyrene guns, 
carbon dioxide, and a mixture of water 
and carbon dioxide. The portion of the 
article devoted to fire-extinguishing in- 
stallations briefly describes the ‘Lux’ 
system manufactured by Walter Kidde 
& Company, Ine. Canadian Aviation, 
January, 1944, pages 56, 57, 97, 11 
illus. 


This is the Enemy. A.J. Bry. An 
article describing the various uniforms 
of the Luftwaffe. Sketches and text 
also give information about the in- 
signia, regimental badges, commemo- 
ration armlets, etc. Air News, March, 
1944, pages 20, 21, 64, 14 illus. 
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Services 
of the 


Aeronautical Archives 
of the 


Institute of the Aeronautical Sciences 


The services of the Aeronautical Archives are available 
to all members of the Institute, to Corporate Members, to 
advertisers in the AERONAUTICAL ENGINEERING Revizw 
and, under usual library limitations, to the public 
specialized ‘services are available. 


Four 


The Paul Kollsman Library 


This lending library service makes available, withour 
charge, the latest and more important acronautical books. 

As far as the facilities permit, any person in the United 
States over 18 years of age who can furnish references that 
certify to his or her responsibility may become a member of 
the library. 

Members may request the loan of any acronautical or 
technical book they wish to borrow. Through an ex- 
change agreement with the Engineering Socicties Library, 
any book on general engineering may be borrowed from its 
great collection of over 160,000 volumes. 

A photostating service is available at usual library rates. 

Applications for membership in the library and further 
information will be sent on request. 


The Burden Reference Librar y 


This reference library contains over 14,000 acronautical 
books, magazines, pamphlets, photographs, reports, and 
clippings gathered from world-wide sources and is one of 
the most complete acronautical libraries in the world. 
Material from this library is not available for loan but may 
be used for reference purposes at the Aeronautical Archives. 


The Pacific Aeronautical Library 


6715 Hollywood Boulevard 
Hollywood, California 


Established in cooperation with the aircraft companies 
the library serves. The leading aircraft companies in or 
near Los Angeles participate in its support and operation. 

This service library for aeronautical research is available 


to the public for reading privileges. Source material in- 


cludes aerodynamic and structural research reports, as well 
as books on drafting, production methods, history, and al- 
lied sciences. It furnishes books, periodicals, and pamphlet 
material to the participating aircraft companies to supple 
ment their engineering libraries. 


The Aeronautical Archives 
Technical Information Service 


This service has experienced personnel under the super- 
vision of trained aeronautical engineers to compile any in- 
formation desired. The services range from listing special- 
ized reference books to the preparation of exhaustive 
bibliographies, digesting of reports, and general surveys of 
any aeronautical subject. Some of the available services 
are: 


Bibliographies on any aeronautical subject. 

Reports on any acronautical subject. 

Digests of aeronautical books, papers, periodicals, and refer- 
ences. 

Translations. 

Engineering investigations of special aeronautical subjects. 

Biographies of individuals engaged in aeronautics. 

Photostats of any aeronautical or general engineering mate- 
rial. 

Microfilms made on special order. 

Photographs made from the Institute’s photographic collec- 
tion. 

Drawings and tracings made. 


In addition to the services mentioned any commission 
which comes within the scope of the Service will be ac- 
cepted. Special arrangements may be made for work re 
quiring several. weeks or months. 

Translators are available for accurate transcriptions of all 
foreign language data. Translations are carefully edited 
by trained engineers. 

Reproductions of any material in the Acronautical Ar- 
chives of the Institute may be ordered at standard photostat 
rates. 


INSTITUTE OF THE AERONAUTICAL SCIENCES 
1505 RCA BUILDING WEST 
30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y 
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